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MeToau4ecKUe YKa3aHud COCTOSAT U3 JABYX YacCTe: TEOPETHUCCKOMH U IKC-

MePUMEHTAJILHOM. )
M3ydeHre TEOpPETHYECKOro MaTtepuana CrocoOCTBYET YCBOCHHIO IHAHHOM
TeMbI, 4TO MO3BOJIAET I'PAMOTHO BBIMONHUTE KCIEpUMEHT. MeTonuka BhINOJ-
HEHWS ONBITOB MOAPOOHO ONMCAHAa B DKCIEPUMEHTaNbHOM YacTh. C Hensio 3a-
KpEIUIEHHsA M3yYEHHOTO MaTepHalia MpUBOJATCS KOHTPOJILHBIE BOIPOCH.
MeTouueckne ykazanusi kK j1abopaTopHOMY NMPaKTHKYMY ABJISIOTCA pYy-

KOROJACTBOM JUISt TIOJIFOTORKH W nposesenus nabopaTtopHbix padoT 1o Kypey
xumus (passen 1) um erypenron | kypea cnenmanbrocreit: 013100 — skono-
ri, 280900 konerpyuponanue mpeinpix w3genu, 351100 — ToBaposene-
HUe W ookenepTusa rosapon, 280800 — TeXHOIOr|sA HIBEMHBIX U3ACITUH.
Cocrannrens: CasepueHko A.H., KaHJ. XHMM. HayK, JOLEHT

PelieH3eHT: Muxansuernko T.K., kKaHa. XUM. HAYK, JOLUECHT

[Tegaraercs no pemennto PUCO BI'VOC
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OPIrAHUSALIMA PABOTDI
U BEOEHUE NTABOPATOPHOI'O XYPHATIA

[loaroToBka K KaskZIoMy J1aBOpaTOpHOMY 3aHATHIO NPOBOJUTCSA YYaIlu-
MHCA I0Ma 110 Y4eOHHKY, JIEKIIHOHHBIM 3aIHCSIM H 110 PYKOBOJACTBY K j1abopa-
TOPHBIM padoram,

[lepen Hauanom pabotei B naboparopuu chemyeT IMONYYIHTh U MONTOTO-
BUTH BCE HEOOX0aUMOe 000pyI0BaHNE W MATEPHAIBL.

PeakTHBBI pasMEmarOTCs B CNEUHANBHBIX HACTOJLHBIX DPEAKTHBHBIX
AMTHKAX.

Bo Bpems npoBeleHus onbiTa Ha pabGoueM MecTe He JIOJDKHO OBITh HHYEro
JTHITHEr0; HeOOXOAUMO MOACPIKUBATEL HA HEM YHCTOTY M IIOPSIOK.

HekoTopbie OTIBITH CIIENYET NPOBOJMUTE B BHITSHKHOM IIKady, O 4eM MpH
onucaHuM paboThl CHE/IaHbl COOTBETCTBYIOIIME YKA3aHHUS.

[1o oxoHYaHMM pabOTHI yqamMecs NMPOBEPAIOT PACHONOKEHHE PEAKTHROB
B HACTOJJBHOM PEaKTHBHOM AIIHKE (MOPAIKOBBIE HOMEPA Ha CKILTHKAX JOJDKHBI
COBITA/laTh C MOPSJKOBEIMU HOMEpPaMHM Ha THe3jax sluKa), CHA0T JIabopaHTy
MOTY9E€HHBIE PEaKTHBBI, MATEPHANBI H 000pYyNOBaHKE, TINATENHHO MOKOT 110CY-
ny 1 ybuparor cBoe pabouee MecTo.

lIpu moxroroBke K nabOpaTOpHBIM paloTaM M NPHU NPOBEIEHHY UX yda-
IHECS NIOJDKHBI BECTH 3allUCH B CIELIMAIbHON TeTpagy — 1abopaTopHOM Kyp-
Haje. B 1aboparopHOM XypHaie OTMEYaloTCs 1aTta, HOMEP ¥ HAaUMEHOBAHUE
TEMBI, HOMEP 1 Ha3BaHWE OIlbITa, KPATKOE ONMCAHUE OMBITA: YCIOBUA €0 Ipo-
BEIEHHUA, KOJIMYECTBO PEAKTHBOB, BCE HAOMONAeMble SBICHHS M M3MEHEHUA,
XMMHU3M [IPOLECCA M KPATKUE BLIBOJIBI.

[Ipu ommcaHnu OMbITa HE CNEAYET JOCIOBHO MEPENMCHIBATL TEKCT Y4eo-
HOTO mocobus. HyXHO HayYuThCS IPUMEHSTH COOCTBEHHBIE YeTKHE (BOPMYITH-
POBKH, MOJIB30BATHCS CTPYKTYPHLIMM (DOopMysaMH. 3aIMCH HOJDKHBI ObITH Ja-
KOHUYHBIMU,

Ocoboe BHMMaHME cienyeT oOpaTUTh Ha 3anuch HaOIIOAEHMI, OTMEYaTh
M3MEHECHUE OKPaCKW, BBITIAZICHWE M PACTBOPEHHE OCalKa, NOSBIIEHHE Xapak-
TEPHOTO 3amaxa u T.[., & TaKXKe Ha KpaTkue BoIBOABL. [IpaBHIBHO clenaHHbIe
BBIBOZIBI HA OCHOBE Pe3yJIbTaTa OIbITa WM IPYIIIIBI OIBITOB FOBOPAT 06 ycBOE-
HWH TEOPETHYECKOTrO Marepuaia no gaHHod teme. Habmonenus u kpaTkue
BBIBOJIBI YYaIlMECs 3alMChIBAIOT MPH NPOBENEHUH ONbITA B JJaGopaTtopuH, Bce
OCTAJIbHBIE 3aIMCH NENAI0TCA NPEABAPUTENBHO YIPU MOATOTOBKE K Jaboparop-
HEIM paboTam.

Jia MmocTpauMu npueeaeM obpasell 3ammucH B 1a6opaTOpHOM Kyp-
HaJe.




Hara: 10.X
Tema: Anrannt

Hazpanue naboparopHoit paborul: [lojgyuenude MetTana M H3y4e€HHE €ro

CBOMCTB.
OmpiT 1. ITomyueHre MeTaHa B €ro TOPEeHUE.

KpaTkoe OIMCaHWe OIBITa: B CyxXyro NPOOHPKY, CHADKEHHYIO n_?n:lﬁ_mﬁ C
Tra300TBOAHOM TPYOKON HOMECTHIN CMeCh M3 GGESBG}HEHPGFG ( .‘H_i(.( X )Nﬂ &
HATPOHHON U3BECTH B COOTHOIIEHMHM NpUMEpPHO 1:2 (CIOH BBICOTOH 4-6 MM).
Harpenu npoGHpKY B MIaMeHU Topenk. [100KIIIH BEIIEILIOMMACA METaH Y
KOHI[A ra300TBOAHOM TpyOKU. MeTaH ropuT roiy0oBaThiM HECBETAMIAMCA I11a-

MEHEM.
XuMu3M mpolecca:

CH_?COONEI + NaOH ‘%‘ CH.; s Nﬂg(li(;'_;

CH,+ 20; —2» CO; + 2H;0

Brmo: Tpn narpenaumn narpuesofl coiam yKCycHON KUCI0Tel ¢ HATPOH-
HOR WIReCTRIO TIPORCXOIART paciinenienie cojin obpaszoBaHueM MeTaHa. Me-

CAHE TOPIOYIR Tad

IaboparopHas pabGota Ne 1
OYUCTKA OPIFrAHUYECKUX COEQUHEHUN.
KAYECTBEHHbIW SNTEMEHTHbLIA AHANU3
OPIrAHUYECKNX COEOQUHEHWUIA

LHeaw paborThi: M3YYUTH METOABl OUHMCTKH OPraHHUECKHX COeIMHEHHII.
YCTaHOBHUTH KAYECTBEHHBIM COCTAB OPraHHYECKOr0 BEUICCTRA.

1. TeopeTuyeckasa vacThb

Baxnelimas 3agada opraHM4ecKoro CHHTE3d — TIONYYEHHE YHCTBIX Be-
mecTB. OOBIYHO OpraHuveckue Ipernaparsl, MOMydaeMble B pE3yIbTaTe TOM
WIH UHOM peakUiy NPEeACTaBIAOT cO0OH "ChIphie" MPOAYKTHI, 3arps3HEeHHbIE
npuMecaMu. "CrIpbie” TPOIYKTHI NMOABEPralOTCs OYHCTKE, TPH 3TOM NOJb3Y-
FOTCS Pa3jiH9HbIMUA METOJAMH OUUCTKH OPraHHYECKHX BEIECTB: KPUCTAIIIN3a-
LM, BO3TOHKA (CyOIMMaIyA ); SKCTPaKLUA; EPeroHKa; XpoMaTorpadus.

1.1. Kpucrajmazanuga

Kprcrammzanuei Ha3pIBACTCA NEPEXOJ BEIECTBA U3 JIFOGOr0 arperaTHo-
ro cocrodnus B tBeppoe. llpu pacTBOpEeHUN 3arpsg3HEHHOTO BEINECTBA WU TI0-
CHEeAYIOMEHd KpUCTAIUIM3AUMH MPpUMecH 0BbIMHO ocTaroTes B pacTBope. Hepac-
TBOPUMBIC MPUMECH JIEFKO OTAENNT: (HILTPOBAHUEM TOPSYEro pacTBOpA.
Bribop Haubonee MOAXOIAMEr0 PACTBOPHTENS HMMEET PELIAoNIee 3HAYEHHE
Opa OYMCTKE BEIISCTBA KpucTaiusanueil. BemecTsa ¢ HENMOMIPHLIME U Ma-
JIOTIOJIAPHBIMUA MOJEKYIaMU JIyqllle PacTBOPSIOTCA B HENOJSPHBIX PacTBOPHU-
Tensx. Bemecrsa, MONEKyIBI KOTOPBIX MOJIIPHBI WM TOCTPOESHBI 110 HOHHOMY
THITY, JIyIII€ PacTBOPUMBL B MONSPHBEIX PACTBOPHUTENIX. BuIOpanuslil uis 1ie-
PEKPHCTATUIH3ALMNA PACTBOPUTENL JOIDKEH MO0 XOPOIIO PacTBOPSATH MPUME-
CH, MUOO COBCEM HE PAcTBOPATH MX H HE JOJDKEH B3aMMOAEHCTBOBATH C OUM-
[IAEMbIM BEIIECTBOM.

llocne QunbTpoBanus ropsuuit pacTBOp (MaTOMHUK) OXIAXIAr0T. Ilpn
OBICTPOM OXNaXIACHUU HONYYAIOTCS MENKHE KPHCTAUIBL, a [IPU MELICHHOM —
KpYTHbIe. BrInaBmiyie KpHCTaUIbl OTQHILTPOBRIBAIOT, YI00HEE BCETO OTCACH-
BATE JXKMIKOCTb, UCMOJIb3YS (Pap(pOpoByI0 BOPOHKY ¢ ALIpYaTBIM ZHOM (''BO-
poHKa broxsepa").

1.2. Bosronka

Bo3roHka — 3T0 mpouecc WcnapeHns TBepAOro BENmIECTBA C IOCIELYIo-
[EH KOHACHCAUMEN Tapa B TBepIO0e COCTOSHUE, MUHYS KUIKYIO (a3y. ITHM
CIIOCODOM MONB3YIOTCS ISl OYUCTKH TBEPABIX BEMIECTB, MMEIOIMX JIOCTA-
TOYHO OoNploe JaBjleHMe Tapa NpU CPABHHTENHHO HEBBICOKOM TeMITEpaTy-
pe. Bosronka mpuMeHHMa 0COOEHHO B TeX CIIydasX, KOrJa OYHCTKA TBEPIOTO
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OpraHYecKOro BEMIECTBAa OT CMOJIMCTLIX NPHMECeH IyTeM KPUCTAIUIH3ALHIE
He IOCTHraeTrcs. Bo3roHka mpeictapinger coO0i OTHOCUTENEHO MeNICHHBIH

polLece.

1.3. KagyecTBCHHBLIH 3JeMEeHTHBLIH AHAJIM3
OPraHMYeCcKUX coeHHeHnn

B cocTaB OpraHMYECKUX BEIIECTB, KpOME yrilepoja, dalle Bcero BXOIAT
ele BOJOPO, KHCIOpoX U a3oT. Hapamy ¢ HUMM B MOJIEKYIY OpraHW4ecKkoro
BEIECTBA MOTYT BXOAHWTH M JPYrHE JJIEMEHTHI, HallpuMep cepa, rajloreHsbl,
docdop.

Tt omperneNeHus JMEMEHTOB, BXOIAIMX B COCTAB OPraHMYeCKHX Be-
IMEeCTB, MX HeoOXOJMMO IpeHBapUTENBHO NEPEBECTH B HEOPraHWYECKHE CO-
CHUHEHNWS, I JanbHEHIIEero MCCIENOBAHKS KOTOPBIX NPUMEHSIOT MCTOMIBI
OOBIYHOIC KauyecTBEHHOTO aHanui3a. Hampumep, cnenmanbHbIMU METONaMH
YIUIepo IepeBoaaT B okcHn yraepona (IV), Bomopox— B BOZY, a30T — B 1Ha-
HUCTHIM HaTpwii ¥ T.4. JUIa OnpeAeeHus KMCIopoaa 00BIMHO HE MONB3YOTCA
KaueCTBeHHBIMU peakimsaMu. O ero NpucyTCTBHH CYJIAT 1O JAHHBIM KOJIHHE-
CTBEHHOT'O aHaNu3a.

2. JKCnepuMmeHTansHasa YacThb

2.1 Hepekpuera/uiH3anud

 npoOupry nrecHte nemuoro (~0,2 r) 6eH30HHOR KMCIOTEI, NPUICHTE
SeH MO ot CMech HarpenTe 10 KHICHUs. Kuciiota QoMKHA MMOITHOCTRIO pﬂC:
opiisen. L opaauit pactsop OblcTpo HpOQHILTPYHTE 4epe3 CKlaA4aThiM
GUitkp 1o pasaerTe Ha e 4YacTu. OHy 4acThb 6I:IET[)0 OXJIdIUTC, [MOIrpyrraid
HPpoDUpKyY 1 XOJ0IHYH BOMLY. Hpyryrxo 4acTh TOpA4ero pacrTBopa OCTaBbTe
MEJUICHHO OXJIKIaThes Ha Bozmyxe (20-25 MuH.).

Uro nabmopaete npu oxnaxkaeHaw pactBopoB? OOparture BHUMaHHE Ha
PASMEpPDI KPUCTAJITIOB B 000X 9aCTHX. )

[TosilyueHHBIe KPACTAILIEI O€H30HHON KUCII0ThI OTGUIBTPYHTE Ha BOPOHKE
biroxuepa.

2.2. Bo3roaka

B meGonsmyio dhapdoposyio gamky noMectute 0,2 T GeH30HHON KHCIIO-
Thl, YAIIKy HAKpo#Te QWILTPOBAIBHOW OyMarod, B KOTOPOM MpOAeNaHbl He-
Gonpmue oreeperud. Hakpoiire (apdopoByro 4amiKy ONPOKMHYTOH CTEKIIAH-
Hoi BopoHko#. OTBOHHYIO TpPYOKY BOPOHKH 3aKpOMTE TaMIIOHOM K3 BaThL.
Yamky ¢ BENIECTBOM HarpeBaiite Ha IUIMTKE. BHEIIHIO MOBEPXHOCTh BOPOH-
KA OXJIaANAr0T, MOMellas Ha Hee BJIaXHYIO TKaHb. Harpesarh damky ¢ Bemie-
CTBOM HY>KHO OCTOPOXKHO, HEOOIBINOE IEpEerpeBaHue MOXKET CIOCOOCTBOBATE
OBICTPOMY TEPMHUYECKOMY Pa3JIOkKEHUIO BO3TOHAEMOrO BEMECTRA.
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2.3. Qupenesenne yriaepoaa u Boxoposa
COMOREHHEM BemecTBa ¢ oxcnaoM menu (IT)

B cyxy:o mpofHpKy NOMECTHTE TINATENBHO NEPEMEIIaHHYI0 CMECh, CO-
CTOANIYIO M3 | BECOBOH YaCTH I'MOKO36I H 8 BECOBBIX YaCTEH OKCHIA MEIH (ID). B
BEPXHIO 9acTh MPOOMPKH 1omectute HeGOIBIION KYCOUEK BATHI, Ha KOTOPKIi
OMECTHTe HEMHOTO Oenoro mopomka 6e3pomHoro cymsgara memm (I1), [Tpo-
Oupky 3akpoire npobkoii ¢ raz0oTBOAHON TPYOKOH, KOHEII KOTOPOH OIMYyCTHTE B
MpoOHpKy ¢ OapuToBOH (MM M3BECTKOBOM) BomOH. TIpobupky ¢ HCCIIEYEMBIM
BELICCTBOM HArpewTe B IUIAMEHH CIMPTOBKH. Yepe3 HeCKONBKO CEXYHI U3 ra3o-

OTBOJHOH TPYOKH HAYMHAKOT BRIXOIUTE MY3BIPLKU ra3a u OapuroBas Boma MyT-
HEET BCJICICTBHE BBIIENICHNA Oeoro ocanka kapGorara Gapus.

[Iponomxaiite Harpesars npoGHPKY ¢ MCCNEMYEMBIM BEIIECTBOM, MOKA
apbl BOJILI HE HOCTHIHYT 0€10T0 Mopolka 00e3B0KEeHHOI0 MeIHOTO KyTIOpO-

Ca H HEC BBISOBYT H3MEHECHUS €0 OKPACKH BCIENCTBHE 00PA30BaHMS KPUCTAI-
noruppata CuSO, 5H,0.

XHUMHM3M Ipouecca:
CsH ,;,0, + [2CuOQ——>6C0O,; +6H,0 + 12Cu
CO, + Ba(OH), —— BaCO,, + HEO
CuSO, +5H,0——>CuSO, - 5H,0

2.4. OTKpBITHE 230TA HArPEBAHHEM

A30TCOACPRALIETO OPrauuvYecKoro Bemecrea
C HATPOHHOH H3BECTHIO

B CyXyio mpoOHMpKy NOMECTHTE TILATENLHO MepPeMEIIaHHYId CMECh, CO-

CTOAIIYIO M3 | JacTH MOYEBUHBI U 2 YacTel HATPOHHOM H3BeCTH. CMeCh Clier-

Ka HarpenTe. BHECUTE BIIaXkHYIO JIAKMYCOBYEO OYMaKy B IIPOOHUPKY, HE Kaca-

ACh CTEHOK NpoOHpku. JlakmycoBas Gymarkka CHHEET BCIIEICTBYE BBIIEICHIS
aMMHaKa.

XUMHU3M npouecca:

NH, — (|?~NH; i< o P CeyT

O

2.5. Ilpo6a beiiapmreiina Ha rajorenpl

Mennayro npoBonoky muikHHOE 10 cM ¢ merneif Ha KOHIe IPOKAJIUTE B

TJIaMEHN CTIMPTOBKH IO MCYE3HOBEHUS IIOCTOPOHHeH OKpacky ruraMenu, Oc-
TYIMTC NETINO, MOKPBIBIIYIOCS YEPHBIM HaneToM okcuna memu (II), u omyc-

.




THTE B IPOOHPKY C HCHBITYEMBIM BEIIECTBOM. BHecHTe HeTIIO0 B IIIaMs
CIIUPTOBKY. HEMEIIEHHO MOABIACTCA XapakTepHas APKO-3€IEHAT  OKPACKa
niaMens. [lpu npoxanuBanuu kucnopo) okenjga meu (1) oxkucnsier yrmepon
1 BOAOPOJ OpPraHMIeCcKOro BeuecTsa B okcuia yriepona (IV) u Boay, Mens xe
o0OpasyeT ¢ rajoreHoM JIETYYHE COSHWHEHHS, KOTOPhIE U OKPAaIIHBAIOT IaMs
rOpeNKyd B 3eleHbId 1BeT. [lodaBneHue 3e/ieHOro OKpalivBaHUA YKA3blBaeT Ha
IIPUCYTCTBHUE B OPTAaHUUECKOM COCAMHEHHH rajIoreHa.
XHUMH3M mpouecca:

2CHCI, + 5Cu0

»CuCl, +2C0, + H,0

KonTpoasHbie BONPOCHI

1. Ilepeuncnite METOABI OUHUCTKH OPraHUYECKUX BEILECTB.
2. OxapakTepusyire CHegyrollde METONbI OYHCTKH OPraHWuYecKHX Cco-

€ TUHEHWH: IepEeKPUCTAIITH3ALINS, BO3IOHKA, SKCTPAKIIHIA.
3. YTo Takoe Ka4eCTBEHHBIN IJIEMEHTHBII aHaJli3 OPraHu4decKUX COeHH-

HEeHui?

o I

,
il

IlaboparopHas pabora Ne 2
NMPEOENBLHBLIE YI NEBOOOPOObI

Llenr pa6orel: nonyuenue Merana u U3YYCHHE CBOMCTB MpPEETbHLIX YT-
JI€BOOPOIOB.

1. TeopeTuueckas yacrto

1.1. Crpoenne. H3omepns

K xnmaccy npenensHuIx YTIICBONOPOAOE OTHOCAT TAaKMe YTIIEBONOPOMBI, B
MOJIEKYJIaX KOTOPBLIX YIJIEPOIHBIE aTOMBI COENMHEHEI APYT C APYTOM MpPOCTHI-
MU CBA3AMH, a BCC BAJICHTHOCTH YITIEPOAHBIX aTOMOB, HE Y49acTBYIOIIME B WX
B3aMMHOM COSIMHECHHH, 00pa3yiOT CBA3H C ATOMAMM Bozopoma. Obmas dop-
MYy/da HPENeIbHBIX YrIeBonoponor C,H,,.;. Ipocreimm IIPEACIIBHBIM YIIIE-
BONIOPOIOM ABIIAETCS METAH, COCTAB KOTOPOTO BeIpaxkaetca gpopmynoit CH,. B

dJIKaHaX aTOMBI YIIepona HaXoIaTcs B TIEPBOM BATEHTHOM COCTOSHUN (sp’-

FEOPHAN3ALMS) U 00pa3yioT HEThIPE NPOYHEIE O-CBA3H.

M3omepus ankawos nposgenserca B naubomee MPOCTOM BHAE — CTPYKTY]-
HOU u3oMepun. OHA 3aBHCUT OT AdpaKTCpa YINICPONHOH Nenu — NpsaMoH mim
PasBETBIICHHOH. Hanpumep, uzomeps! Gyrana (C H 10):

CH,-CH,; -CH;~CH, CH; - CH - CH,

|
CH;

YAPOUJCHIAS CIMDYKIMYPHAS.  YAPOUeHHAS CIMPYKMYDHAS
popmyna n-6ymana popmyna uzobymana

1.2. XaMmudeckue ¢BolcTRA

[Ipenensrble yriesomopomsl XuMugecky MalloaKTHBHbI. Peakium moryt
[IDOTEKATE B OCOOBIX YCIOBMAX 34 CYET paspeiBa CBA3EH B MPENENBHEIX yIe-
Bogoponax C — C mwnu C — H. B 3aBHCHMOCTH OT XapakTepa paspsiBa CBS3Eii B
HUPCACIBHBIX YIIIEBOAOPONAX Pa3NIYalOT ABA OCHOBHBIX THIIA peaKLyii;

— PCAKIINY 3aMEIenHa Bogopoa (¢ paspeisoM C—H CBA3H);

— PeaKliun pacmervenus (¢ paspsiBoM C—H ¢z wim C—C CBSI3H).

1.2.1. Peakuun 3amemienus

JIerde BCETO NMPOMCXOOUT 3aMelieHye BOIOPOJa NPU TPETHIHOM aTOME
YTIIEpOia 1 TpyIHEe BCEro — IIPH HEPBUIHOM.

Ha comseunom csery mmm [IPY CLICHMANTEHOM OCBELICHHM aJIKaHbl BCTY-
[AIOT B PEaKIMIO 3aMEIIEHUS C raloreHaMy. 3aMeleHune MPOMCXOAUT MOCTE-
[IEHHO, C 00Opa30BaHHUEM CMeECH TaJIOTCHIIPOU3BOHEIX M COOTBETCTBYIOMIELO
raJlIoreHOBOAOPOIA;
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> CH;~CH,—CH,C! + HCI
RPONUAXAOPUD

Cl
CH,— CH,— CH, : Cl

nponan hv |
‘> CH;~CH-CH,;+ HCI
U30NPORUNXAOPUO

[Ton meiicTBrEM pa3baBIeHHOH a30THOI KHCIIOTHI IPH HarpeBaHWM ¥ IO
JABJIICHHEM BO3MOXKHO 3aMEIICHHE BOIOPOJA B YIVIEBOJOPOAaX Ha OCTAaTOK
a30THON KUCIOTHI — NO; (HUTpOrpynmy):

H_;C““H‘*‘ HO*NO; ""'""'""?7" CHEHE‘-FO;; + HQO
MemdH HUMPOMEMUH

1.2.2. Peaxkuuy paciienyieHust

[Ipy HArpeBaHWU AIKAHOB B IPUCYTCTBHMH KATAIU3ATOPOB MOXKET NPOUCXO-
JIATH OTIIETUIEHHUE BOJOpOaa ¢ 06pa30BaHUEM HEIIPENENbHBIX YITIEBOIOPOHOB:

Cf" 30* :
C,H,y —> C,Hg+ H,

6yman 17 Gymen

[Ipn BBICOKOI TEMIIEpaType BbHICOKOMOJICKYJIAPHBIE YIIEBOIOPOIBI pac-
wernsores  Ha  bosiee  npocTeie  YIIIEBOAOPOIBI (mpenenbHBIE W HEIpe-
JICNILHBIC):

°, P
Coptlyy =2 CpHyy + CroHyg

1.2.3. Pearkuny OKUCJIEHUHA

[Ipu oObIYHON TemIepaType IpeleibHbie YTJIEBOAOPOABl YCTOMIUBBI K
JNEHCTBUIO Na)Ke CAMBIX CUITBHBIX OKHCIUTENEH,
Ha Bo3jyxe mNpelelbHBIe YIIEBOLOPOALL TopaAT ¢ 00pa3oBaHHEM [U-

OKCHJIa YIIepoaa U BOIBI.
CH, + 20, —= CO, + 2H,0

[Ipy KaTaTUTA9eCKOM OKHCIICHWN U CPaBHUTENILHO HEBBICOKHX TeMIIepa-
Typax BBICIIHE YIIeBOJOPOAbl 00pa3yroT KHCIOPOACOAePKAIHe COSUHEHHA
(crpThI, KUCJIOTEL):

0 0
[O] // /
CH;— (CH,),— CH; 7 CH; — (CH,), mc\+ CH;~ (CH),~C — OH
)
OH

rae Y Oossme X H O0JBINE N.
10

1.3. CrmocoOb1 moTvaenns ajIKaHoB
Haunbonee pacripocTpaHessr crenyromue criocofhl MOTyYeHus ATKAHOB.
1.3.1. BoccraroBienne rajloreHIpoR3BOIHBIX

lIpH 3aMeIueHur aTOMOB TaloreHOR B MOJEKYIax OpEeNENIbHBIX TaJOreH-
[TPOM3BOIHEIX HA BOJOPOA 0OPA3yIOTCs MpeesbHblE YIIeBoA0pousL. ITo sTomy
CTIocO0y HOJNYYArOTCH YITIEBOAOPOIBLI ¢ TEM e JHCIOM YII€POIHBIX ATOMOB,
Kakoe DBLIO B MCXOIHOM TajioreHnpoussonnoM. Haubonee YIOOHO neicTBHe
BOZIOpOZa B MOMEHT BBIACNCHUS MIH MOAMCTOBONOPOMHON KHMCIOTHI HA HO-

[TPOU3BOAHBIE!
Yt
RH + HJ

yanegooopoo

'jﬁéRH+é

yenegooopoo

R

1.3.2. Ilosryyenne u3 opraHuYeckKux KHCJIOT

Opranuveckue kapGOHOBEIE KHCIOTHI B PA3INYHBIX YCITOBHSIX MOTYT pas-
JlaraTbCs ¢ 00pasoBaHieM NPeaeNbHOTO YITIEBOIOPONA 110 06IIel cxeme:

el
O
!

e
| I

R—ELC r—— R~ H+ CO,

L |t yaregooopod

iOnLH

KUucioma

1.3.3. CunTes Bropua

[Ipr B3aMMOIEHCTBHM rajlOre HIPOU3BOMAHEIX ¢ METALTHYECKIM HaTpHeM
00pa3yroTCs IPeENbHBIE YITIEBOAOPOIE].

R—Cl+2Na+Cl-R' —=>R—-R+R~R' +R’' =R+ NaCl

M3 cMmecu ABYX raloreHIIPOM3BOIHBIX 10 peakunu Bropua Bcerna obpa-
3YCTCA CMECh TPEX YIIICBOLOPOIOB, KX /BIH M3 KOTOPBIX CONEPKHUT GOJbIIee

THCIIO YITIEPOOHBIX ATOMOB, HEM UCXOIHBIE rafloOreHnpoOu3BOOHELIE.
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2. JKCrepUMeHTanbHas 4acThb

2.1. Ilonyyenre MeTaHa ¥ H3y4YEHHE ero CBOMCTB

B cyxyio mpobupky, cHabxeHHYI0 IpoOKOH ¢ razooTBOAHON TPYOKOIA,
[IOMECTHTE CMeCh M3 00E3BOXKEHHOrO aleTaTa HaTpUs U HATPOHHOM HM3BECTH

(npumepHo 1:2). Vkpemute nmpoGHpKY TOpU3OHTAILHO U HATpeliTe CMECh B
TJIaMEHH TOPEeJIKH.
XHMH3M Ipouecea:

CH; COONa+ NaOH —> CH T + Na,CO,

[lomoxrure BHIICHSFOMMUICA ra3000pasHEli METaH Y KOHI@A ra300TBO HOMN
TpyOKH. MeraHn ropur romy60oBaThiM HECBETALIMMCA TUIAMEHEM.
XHMH3M npouecca:

CH;+ 20, —> CO, + 2H,0

Haneiire B opny mpo6upky 1-1,5 MJI MOOKHCIEHHOTO PAcTBOpPA MEPMAH-
raHata Kanwsd, a B ApYrylo — Takoi e o0seM OpoMuol Boasl. Bulaensomuiics
METaH IOCAENOBATCIBLHO TMPOIYCTHTE YEpe3 PacTBOpP IIepMaHTaHaTa Kajius U
OpomHyro Boxy. ObecnBeunBaHUs pacTBOPOB NEpMAHTaHATa KAIUS U OpoMHOII
BOIBI HE NPOUCXOIUT. B OOBIYHBIX YCHOBMAX alIKaHbl YCTONUMBEL K HEHCTBUIO

OKHCIIUTENEH.
2.2. bpomupoBanue npegeJbHLIX YI/IEBOJ0POIOB

B cyxyio npobupky rnomecrure 4 Kamiy CMECH XHIKUX alKaHOB M [0-
OaBbre 1-2 xammm pactBopa 6poma. CopmepkuMoe MPOOGHMPKH TepeMernaiire.
Oxpacka OpoMa Ipu 3TOM He HCYE3AET.

Harpelite comepkuMoe NpOOMPKH IO HCYE3HOBEHMS OKpacku. B OT-
BEPCTHE NPOOUPKH BHECHTE CTEKIMHHYIO ITAJIOUKY, CMOYEHHYIO PacTBOPOM
aMMuaxa. llosBisercs Oemsiii neiMox NH Br. ITuHnieroM BHECUTE B TPOGHPKY
CHHIOIO JIAKMYCOBYIO Oymary, cMoueHHyI0 Bomoil. Jlakmycosas 6ymara kpac-
HEET, Tak KaK peakiysi OpOMUpPOBaHHS KAAKHMX AIKAHOB CONPOBOXIAETCS BhbI-
JIeJIEHHEM OPOMMCTOTO BOIOPO/IA.

XHUMH3M npouecca:

Br
|
CHS—’CH“CHE“CH3+BFE __%'CHj—C—“CHE—CHj'{“HBF
| |
CHE CH3
2-memunbyman 2-bpom-2-memunbyman

2.3. deiicTeHe KOHIOECHTPHPOBAHHON CEPHON KHCI0THI
Ha NpefebHbIE YIIEBOAOPOIBI

B npobupxy momectute 2 xamu KHAKOTO allkaHa | 2 KaIllH CEPHOM Ku-
cnotel. Comepxumoe npoSupkH JHCPIHIHO nepemerranTe, oxnamaas npobup-
Ky NMPOTOYHOH BOJOM. B yenosmsx ormeira ankansl ¢ cepﬁc:ﬁ KHCIIOTOH He pea-
rHpyIoT. ConepiuMoe TpoGHPKH cierka Harpewre. [Ipu vebonbmom Harpegra-
HHU ZILIMATIAS CepHAs KHCNOTa o6pasyeT ¢ alIkaHaMH, CONepKaluMH TPETHY-
HbIA dTOM YrJIepoaa, Cyiib(hOKHCHOTE,

XHUMU3M NMPoLecca:

CH_} CH3

I . |
I I r
CH; “71{{_ * HO -+ SOGOH =3 CH;~C ~SO,0H + Bl
rrrrrrr '

(IZ’H_? CH,
|
CH 3 : CH 3
2-Memunbyman cyrbghoxucnoma

2.4. OkHcIeHHe NpegebHbIX yraeBoaopoaos

B mpoGupky nomecture 1 kammo HCCIIEAYeMOTro alikaHa (Miid CMecH aji-
KaHOB), | xammo pacTBopa KapOoHaTa HaTpusa u 2-3 Karm pacTBopa nepMas-
ranara xaymus. Cogepxxumoe NPOOUPKY YHEPIHUIHO nepememante. Muoneropas

OKpPAaCKa BOJHOIO ClOg He H3IMCHACTCH, TaK KaK aJKaHBI B ITHX VCIIOBHIX He
OKHCITAOTCH.

Konrpoabusie Bompocsr

1. Kakue yrneBonopoms! Ha3eBaoT HACBIMEHHBIMMY, WIH IPENEIbHLIMUAY

2. Yto Takoe roMomoruueckuii pan? KakoBa roMonormieckas QopMmyna
NPENENBHBIX YTIIEBOHOPOIOR?

3. Kakne BemecTBa HasbIBaroTCs u3oMepamu? Kakoit Bux usomepru Ha-
3BIBAOT CTPYKTYPHOM?

4. Kakue atoMsl yriaepona HasbiBamoT TICPBUTHBIMM, BTOPHYHBIMH, Tpe-
THYHBIMH? Hamumure dopmynsr COCOMHEHHH, CONEPKALIMX YKA3aHHLIE aTO-
MBI YIJIEpPO/Ia,

5. Chopmynupyiire 0CHOBHBIE npaewuna Mexayraponnoii HOMEHKIATYpBI
JUIA IPEIENBHBIX YITIEBOI0POJIOB.

6. XuMudeckne CBOMCTBA U CHOCOGE] NONY9CHHS MPeIeNbHBIX VITIEBOIO-
pOLIOB.

13




NabopaTtopHas pabdota Ne 3
HEMPEOEJIbHBIE YITIEBOLOPOAbI PALA 9TUINEHA

Lear paboThi: NONYYEHHE HENPENENBHBIX YIVIEBOIOPOIOB H H3VUCHHE
WX CBOUCTB.

1. TeopeTnyeckas 4acTthb

1.1. Crpoenne. Usomepus

YTieBOOOpOaEl pAda dTUIEHA COOEpKaT B cebe OlHYy ABOHHYIO CBA3L Me-
KIY OBYMSI COCEAHUMH aroMaMu yrnepoga. [1o HasBaHuio npocTediuero npeji-
CTaBUTENSA (ITHJIEH) YIJIEBOAOPOABI ATOTO pAla HA3bLIBAKOTCA STHICHOBBIMH.
OHU HOCAT €lLIe Ha3zBaHuUE OMC(PHMHBI, a M0 MEXIYHAPOAHONH HOMEHKIATYPE —
ankensl. Obmmas popMyna roMoJI0orudeckoro pana aakenos C,H,,.B npocTei-
[eM ajkeHe n = 2. 210 atuiien C,H .

I anKeHOoB HaApAy € H30MEpueld YriiepoJHOM LENM, Kak U Y aJKaHOB,
elle XapakTepHa W30MEpHs TOJIOKEHMS JBOMHON cBasu. Hanmuume gpoiHOMN
CBA3U B aJIKEHAX W €€ Xapaxkrep 00yciaBiavBacT IMOABJASHME HOBOI'O BUIAA U30-
MEpHH, He HalroAaeMoro y ajikaHoB. B Mollexynax aJiKaHOB OJUHApHAsS CBA3b
MEXIY YIICPOAHBIMA aTOMaMH AONycKaeT CBOOOJHOE BpalICHUE OTACIIBHBIX
3BEHLER VIVIEPOOHOMN LEIU. B 3TUIGHOBBIX XK€ YIJIEBOIOPOAAX MO MECTY ABOM-
HOW CBS3U BpalliCHUE HEBO3MOXHO. 1103TOMY BOAOPOAHBIE ATOMBI M I'PYILILI
aTOMOB y KpPaTHOM CBS3Y B MMPOCTPAHCTBE MOTYT ObITH PACHOIOKEHBI pa3ying-
Ho. [Ip® 3TOM BO3HHKAIOT MPOCTPAHCTBEHHDLIE, WIH I'EOMETPHYECKIAE U30MEDHI,
WHA4Y€ HA3bIBAEMBIE LIMC-, TPAHC ~-U3OMEPaMH.

HzomMepus, kOTOpasd OCHOBaHA Ha PasjIMYHOM MPOCTPAHCTBEHHOM pacIio-
NOKEHUW aTOMOB WIH TPYII IPH aTOMax, COEIWHEHHBIX IBOWHOU CBA3BIO,
Ha3bIBAETCS TEOMETPHIECKON U30MEPUEH.

1.2. XuMHE9YEeCKHe CROHCTBA

XHUMHAYECKHAE CBOWCTBA 3TWICHOBBIX YIJIEBOIOPOAOB OIPEHCIAIOTCA Ha-
nu4ueM ABOWHOM cBA3U. Ui STUNEHOBBIX YIIIEBOAOPOJOB XapaKTepHbl peak-
OWA TIPUCOEIUHEHUS, OKUCIICHUA, TIOJIUMEPH3aL|H.

1.2.1. Peakuuy npucoeinHeH st

Bce peakupy IPHACOEOMHEHUS HOCAT 3NMEKTPOMOMIBLHBINA Xapakrep U IpH-
BOIAT K 00pa30oBaHUIO NPENEIbHBIX COSIUHEHMIA.

Ilpn mpricoenHEHNW K aJIKEHaM TI0 MECTY IBOMHOM CBS3H BOJOpPOJa B
[IPUCYTCTBUM KAaTaJIU3aTOPOB 00pa3yroTcd ajlKaHkbl:

Ni
(ljﬂwﬁuﬁﬁ' EE C;hﬁwﬂ

CUIKEH CIKAH
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TaKoke OPOHCXOIUT NPHCOEAHHEHHE FATIOTEHOB 10 MECTY JBOMHOMN CBSI3M
¢ 00pazoBaHyeM JUTATIOTE€HIIPOM3BOIHBIX IPEAEIBHEIX YITIEBOAOPOIOB:

i Gl

| |
CH_T} ﬁCH; + Cl - Cl ——-—:-?"CHQHCHQ

SMen 1, 2-0uxnopsmarn

Ilpu B3aHMOACHCTBHH aJIKEHOB C raJlOr€HOBOAOPOJAMH 00pa3yIoTca Mo-
HOraJIOreHIPOU3BOAHBIE ATKAHOB!

Cl

R
v | |
CHQ:EH*CH3+HQJ ““"%CH_:,'—CH“CH_;
Wi s
nponen 2-XN0OpRPONan

[TpucoenpHenvie raJoreHOBONOPOAA K FOMOJIOTaM THIEHA IPOTEKAET 10
nmpaBuily MapKoOBHUKOBA.

1.2.2. Ilpucoenuuenue BOAbI (Peakuusi ruapaTanny)

B 0ObIYHBIX YCIOBUAX aJIKEHBI HE PEardpyioT ¢ BOIOM, HO NpH HarpeBa-
HUM B TIPUCYTCTBUM KATAIU3aTOPOB 2JIEMEHTHI BOJBLI (BOJOPOI W I'MAPOKCHN)
MPUCOEIMHAIOTCA K YTIIEPOAHBIM aTOMaM [0 MECTy IBOHHOM CBA3H ¢ 06pazo-

BaHWEM crupToB. C romosioraMy STHIEHA peakiys NPOTEeKaeT 110 IpPaBHILY
MapkoBHHMKOBA.

CHQ A fof CH_?
| + xamanusamop |
CH w<5== gH > CH - OH
| |
CH; CH;
HpONLIEeH 2-NpPOnanon

1.2.3. Peakuuy okMcIeHUsd

B 33aBHCHMOCTH OT YCIIOBHI HETPENenbHbIE YITIEeBOI0POHEI OKACITIOTCH B
pasnu4HOM creneHu. llpu oObraHO# Temmepatype OKHCIEHHE IPOTEKAET II0
MECTY ABOMHOM CBA3H. llpwm neiicteum paszbasnenHoro pactsopa KMnO, obpa-
3YIOTCS IBYXaTOMHbIE CIMPTEL — ITHKOJIH.

lpn nmevicreum KMnO,; ¢ H,SO, Ha alKeHbl MPOMCXONHT Pas3phlB yIyle-
POMHOH ETH 110 MeCTy JIBOWHOH CBA3M ¢ 06pa3zoBaHmueM KHCIOPOIHBIX COE/IH-
HEHUU — KACJIOT KA KETOHOB, WU UX CMECH:
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CH;

| 0 O
CH 4[0] i !

] > CH;~C + CH;—~CH;~C — OH
CH l

| OH

CH - CH; VKCycHas MPONUOHOBAA
2 menmen KUCIoma KHCnoma

1.2.3. Peakuus nojimmMepusanuu

[ToMMepHU3aIus — IPONECC NMPUCOSAMHEHUS MOHOMEPORB APYI K IPYTY C
oOpa3oBaHHEM HOBOTO, 3HAYUTENHHO O0siee CIIOKHOTO BEMIECTRA, HAIPHIMEP:

HCH_?:CHQ >’ ...“CHE—CHQ—CHQ"“CJT]I;“...
FMUIEH ROAUSTRUTEH

1.3. Cniocobn1 nonyaenns

OneguHel B Ipupone B CBOOOOHOM COCTOSHUM BCTpedaroTcs penko. Pac-
CMOTpHUM HauboJiee pacpocTpaHeHHbie 1abopaTopHbIe CriocoObI,

1.3.1. Jernaparanusi CHHPTOB

Ilpn medcTBHAM pasiIMYHLIX BOAOOTHUMAIOUIMX CPEACTB Ha ONHOATOMHBIE
CITMPTEI [IPOUCXOJMT OTILEIUIEHHE MOJIEKYJTBI BOIBI.
Peaknysi MpOTEKaeT 10 NpaBUILy Jaiiena:

CH; CH;
R |
CH+OH! o CH
| v, HLSO
| "> | +HO
CH~+H | CH
| = |
CH3 CHE
2-bymarorn 2-bymenr

1.3.2. OTmenjiedue rajoreHoBogopoaa
OT MOHOTAJIOTeHIIPOM3BOAHBIX AJIKAHORB

Iipy HarpeBaHUH MOHOIAJIOrEHIPOH3BOAHBIY CO CIHMPTOBBIM PacTBOPOM
INEJ0YH MPOUCXOOUT OTHATHE OT WX MOJIEKYJ raJIoreHOBomopona. B atoi pe-

aKLUK TakKe MPOSBISIETCA IPaBWIO 3aliiena:
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| KOH 5
CHs — C— CH~ CHy g =o2>CHy — C = CH — CH; + KCI + H;0 |
r===f- | |
E Gl ]’ CH3
2-XN0p-3-Memunoyman 2=-MeMUn-2-6ymen

2. SKCrepuMeHTanbHas 4acTb

2.1. lloayvenne 3THIIeHA B H3yYeHHE €TI0 CBOMCTB

B cyxyto mpobupky momecTaTe 2 MIT ITHIOBOIO CIHPTA, 5-6 Kameih KOH-
LICHTPUPOBAHHON CEPHOM KMCIIOTHI M BCHINBTE IIETOTKY TIecKd. 3akpoifTe mpo-
OupKy npoOKoi ¢ razooTBONHON TPYOKOH M OCTOPOXHO Harpeiite npoOHApKyY ¢
PEaKIMOHHOH CMECHIO Ha IUIAMEHM CIHPTOBKH. BhIIEAOMMANCS Ta3 MOL0KIUTE
Y KOHLA ra300TBOHON TPYOKH — OH rOPHUT CBETAMIUMCS IIaMEHEM.,

XHUMH3M Tpouecca:

ﬂﬂﬂﬂﬂﬂﬂ 1

CH; — CH, - O\H + HO\ - SO;HE&==2 CH; —~ CH;— O~ SO;H + H,0
heamasa ‘ IMUNCEPHAI

Kucioma

JTUNICEPHAs KUCJIOTA — MOHOI(HD HEOPraHWYeCKOH IBYXOCHOBHOM KH-
CJIOTHI — [IPHA HArPEBAHHM Pa3jlaraeTcs:

£ CH Z
I : i > I | + H QS O-‘f
CH, ~0SO;H CH,

B s o ey dww e

Taknm obpasom, Mpu B3aHMONEHCTBMYH 3THIOBOTO CIHPTA C CEpHON Ku-
CJIOTOH NMPOMCXOMUT AETUOpaTAIis CIHPTA;

H H H H

| ]
H-C-C~-H—=>H-C=C-H+ H,0

s

H OH

o Emm ey N e RRS A

Herunparaius COMPTOB ABILIETCS O6IMM CriocofoM ToNydeHus Helpe-
IENbHBIX YIIEBOJOPOAOB.

2.2, Illpacoeanuenue K 3THIEHY OpoMa

He npexpamas narpesanus npoOUpKH €O CMECHIO CIUPTA M CEPHON KuC-
noThL (CM. 2.1), omycTuTe KOHEIN ra3o0TBOAHOM TpyOKHM B IPOOMPKY ¢ 5 Kar-

17




nisMu OpoMHON Bombl. bpoMHas Boza ObicTpo obDeciBedHMBAETCS BCISNCTBHE
NPHCOEAMHEHU aTOMOB OpoMa 110 MECTY IBOMHOH CBA3M.
XHMM3M mporecca:

CEIT;; Za CH; “{“BFE% CH;'— CH;

| |
BF Br

[,2-0ubpomsman

Peaxims oOeclBeUHBAHUA BOAHOIO pacTtBopa OpomMa CITYXHT KadeCTBEH-
HOM peaklyueil Ha TBOWHYIO CBA3E.

2.3. OrHolmIeHye 3 THJICHA K OKHCIHTEe IS M

He mpexpainas HarpeBaHua NMPOOUPKU CO CMECHLIO CIMPTAa U CEPHOM KHC-
oTHl (¢M. 2.1), OIyCTUTE KOHEL ra300TBOLHOM TpyOKM B OpoOMpPKY ¢ 3 Kam-
JIIMHU pacTBOpa NepMaHraHarta Kaimug. PacTBop nepMaHraHarta Kajius OBICTPO
obecnpeunBaeTcs. [Ipy 3TOM aJKeH OKUCIAETCSA B IBYXaTOMHBIN CITHPT.

XHUMU3M Tpoiecca:

CH,=CH, + [O] + H— OH— CH, - CH,

| |
OH OH

SMUNEHTITUK OB

DTa peaknns sSBISIETCA Ka4eCTBEHHOM peakiueil Ha NBOWHYIO CBA3b.
2.4. bpomupoBanue HenpeaeJbHbIX YIIEBOAOPOIOB

(O1BIT MPOBOIAT B BRITSHKHOM IKady!)
B cyxyio npoOupKy MoMecTUTe 1 MJI CMEeCH JKUAKUX aJKEHOB, N00aBbTE

1-2 xarmm pacTBopa GpoMa U mepeMeniaire cMech. ECaum kenras oKpacka He
MCue3aeT, TO CMeCh HarpeBaiiTe JO MCUE3HOBEHUs OKpacku. B mpoOupKy BHE-
CUTE CHHIONO JIAKMYCOBYIO Oymary, IIpeIBapUTeNbHO CMOYEHHYIO BOioH. LiBeT
TAKMYCOBOM OyMaru He U3MEHIETCH.

XuMH3M mpoiecca:

CH;

|
CHj—"C:CH‘*CHg +Br2'_>’CH3“CFCH"CH3

| |
CH_; Br Br
2-memun-2-0ymer 2,3-0ubpom-2-memunbymar

2.5. OkucaeHne HenmpeAeJbHbIX YIJICBOAOPOIOB

K 1 Mn uccinemyemMoro BemecTBa H00aBbTE CHadalla paBHBIA 00BEM pac-
TBOpa KapOoHaTa HaTpus, a 3aTe€M IPH CWIBLHOM B30AITBIBAHMM 2-3 Karlid
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pacteopa KMnO,. DHONETOBEIN 1IBET MCYE3AET U MOSBIACTCS KOPHYHEBAS OK-
packa oT obpasoBasierocs oxkcuna mapragna (IV).
XUMH3M Ipoiecca:

OH OH
]
CHj - (]Z' =CH-CH; + [O] + H,O0—=>CH; - C - CH - CH,
|
CHj CH?
2-memun-2-oymen J-memun-2, 3-0ymanouo

Peakupsa OKHCIEHMS alKEHOB DPACTBOPOM N€pMaHraHaTa Kaius B Hel-
TPAIBHOM HITH LICTOYHOM BOAHBIX PACTBOpPAX CIYKHT B KAYECTBE aHAJHUTHYE-
CKOM peakIiy Ha JBOWHYIO CBSI3b.

KonTtpoasubie Bonpockl

1. Kakue yrieBo opo/isl Ha3bIBAIOT HEHACHINICHHBIMU?

2. Kaxoii cocras 1 kaKylo CTPYKTYpHYIO (POPMYJTY HMEET STHIEH?

3. Kaxoro Tuma peakuuu XapakTepHel JUIT HEHPEIeNhHBIX YTJIEBOIO~
ponos? IIpuBeauTe IPUMEPHI THX PEAKIIHIL.

4. Ilpusenure mpuMephl Ta6OpaTOPHBIX CHOCOGOB IONYUEHUS ITHUICHO-
BEIX YIJIEBOJIOPOIOB.
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JNlaboparopHas paborta Ne 4
HEMPELOEJIbHbLIE YITIEBOOLOPOObI
PAOA ALUETUNEHA

Hens paborel: ITOJydIeHNE alETHIICHA U H3YUEHUE €I'0 CROUCTB.
1. TeopeTuyeckas 4yacTtb

1.1. Crpoenune. Mzomepus

AUETWIEHOBBIMH YIJIEBOJOPOJAMH HAa3bIBAOT HENpPEeNe/bHBIE YITIEBO-
IOPOJIbI, B MOJIEKY/IaX KOTOPBIX UMEETCA TpOHHAs CBA3h MEXAY YITIEPOIHBIMH
aToMamu, T.e. rpymrmupoBka — C' = C —, CocTaB KaKI0ro 4JeHa roMonoruye-
CKOro psia aleTHIEHOBBIX YIIIEBOIOPOI0B MOXKET OBITH BRIpaXKeH 00mel 3mM-
nupudeckoil popmynoil C,H;,.,. IlpocTediuuM WIeHOM 3TOTO pAna ABISETCH
YIJIEBONOPOI aleTUieH cocraga C,fH,, CTPOCHHE KOTOPOIO BHIPAKAIOT CTPYK-
TypHas ¥ YyIPOUIEHHas CTPYKTYpHas (pOpPMYyJIbl :

H-C=C-H U CH =CH
ayemusien

["oMoOmnory aueTuieHa MOXHO paccMaTpuBaTh KakK €ro NMpou3BOJIHBIE, 00-
Pa30BaBLUIUECH B PE3YJILTATE 3aMELIEHMs] OQHOTC WK 000OUX aTOMOB BOAOPO/Ia

B MOJIEKYJIE allETHICHA Ha YITIEBOAOPOAHBIE paluKaIbl.
B0o3MOXHO IBa THUIA AlEeTHWIEHOBAIX COENIUMHEHUN:

R==CH U RelC=l « R
1 7

B coenuHeHUAX IEPBOTO THITA NIPH YIVIEPOLE C TPOMHOHN CBA3LIO UMEETCS
BOAOPOJ, B COEAMHEHUAX BTOPOIrO THIIA IIPH aTOMax yrijiepoaa ¢ TPOUHOM CBA-
3bI0 E€I'0 HET.

M3oMepHusa alleTHIEHOBBIX VIVIEBOIOPOIOB OOYCIOBIEHA H30MEpHel yr-
JIEPOIHOIO CKEJNIETa M U30MEPUEH IOJIOKEHUS KPATHOM CBA3H.

CH=C-CH,-CH, CH,-C=C-CH,
I - 6ymun 2 - bymuH

1.2. XuMuuyeckue CBOMCTRA

ALETHIEHOBBIM YITIEBOAOPOLOM, TaK XK€ KaK W 3THICHOBBIM, CBOUCTBEH-
Hbl peaklWH TNPHCOCIHHEHHA MO MECTY KpaTHOU CBA3YW, B HAaHHOM CIly4ae
TPpOUHOM. Peaxiiiy NPUCOEIHHEHHA 110 MECTY TPOMHOM CBA3M UAYT CTyIlEHYA-
TO: BHaJdajie TpOMHAs CBS3b pa3phIBaeTCsd, NpEBpallasck B ABOMHYIO, H 00pa-
3VIOTCS TPOU3BOMHBEIE JSTWICHOBBIX YIVIEBOIOPOHNOB; 3aTEM pa3peiBacTCad H
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TBOHHAA CBA3B, NPEBPAINAACE B MPOCTYIO ¢ 06pa30BaHMEM MPOH3BOIHLIX Ipe-
HEIBHBIX YTIEBOAOPONOB. [Ipu 3HEPrHYHOM XAMWYECKOM BO3HEHCTBUU BO3-

MOXKEH pacnal MOJEKYJ C paspblBOM YITIEPOJHOW LENd 110 MeCcTy TpOHHOMU
CBA3H.

1.2.1. Peakuny npHcoe nHEHHS

ALETHIEHOBLIE YTJIEBOJOPOILI BCTYIAIOT B PEAKLIMH IIPUCOSTUHEHHS KaK
C IIPOCTBIMH, TaK ¥ CIOKHBLIMHU BEIIECTBAMH.

lpucoeounenue ¢odopoda (peaxyus zudpuposanus). B mpHCyTCTBUM
KaTaIH3aTOPOB alleTUIICHOBBIE YTIIEBOLOPOABI IPHCOETHHAIOT IO MECTY TPOH-
HOH cBsA3u Boxopon. Ilpm sTom BHavane oOpasyercst ITHISHOBEIM, a 3aTeM
peeibHBIH YIJTIEBOI0POL,

R | e
CH N CH, N CH;
ayemuney 3Mmuien 2HIAH

llpucoedunenue zanozenos. Ilpu B3aNMONEHCTBHY ALIETHIEHOBBIX VIJIE-
BOZOPOAOB C TAIOreHaMH NOCHCIHWE NPUCOCHMHAIOTCS [0 MECTY TPOWHOH
CBA3H. Peakiya ¢ 6poMOM MOXeT OBITh HCTIONB30BAHA KAK KAYECTBEHHAS pe-

aKI|s Ha TPOHHYIO CBA3B; B pe3ysbTaTe peakuuu Oypas okpacka 6poma M
€r0 PacTBOPOB HUCUYE3AET:

CH CH — Br CHBr
B b
|| —22 Ty |
CH CH - Br CHBr
ayemuien [,2-0ubpomamen 1,1,2,2-mempabpomamarn

lIpucoedunenue 2a102¢n08000p000g. TIpUcoeIUHEHHE TANOIEHOBOI0-
POIOB TAKXKE MPOTEKAET CTyIeHYaTo. [Ipu peakuuax ¢ aleTHICHOBLIMH yI-
JIEBOAOPONAMH, TTOCTPOCHHBIMH 10 TUIY R — C = C — H raioreHoBOIOPOL
[IPUCOCNUHACTCS B COOTBETCTBHH C NMpaBwiioM MapkoBHHKOBA B 00eux cTa-
IUAX:

HCI HCI
CH_:;—CECH_'% CH;“CECHQ_%’ CH_;—C—CH_:;
| /|
Cl cl (i
NPONUH 2-x0pnponex 2,2-0wxnopnponan

Ilpucoedunenue ¢odvl (peaxyua zudpamayuu). IIpucoenUHeHre BOMILI
(peaxmms KydepoBa) NPOMCXOMUT B NMPHUCYTCTBHH CONEH PTYTH (1I) B cepno-
K¥YICIIOM pacTBOPE MO MECTY TPOHHOM CBA3M;
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e i

CH; CH, CH;
| | |
HOH UBOMEeDU3AY
C L C—OH / C=0
T 150, ] w}ﬂ
CH | CH, CH;
HPE?HHH 428 2 Ay EMOH

Taxum obOpazoMm, B pesynbTare peakid o0pasyercsa COeNUHEHHE C Kap-
OOHWJIBHOH IpyIIoHd. B 9aCTHOCTH, H3 alieTHIEHA MPY THApPATALAH NOydaeT-
Csl YKCYCHBIM aIbJIEr ]I,

1.2.2. 3amMenenre BOAOPOAA NPH aTOMAX yrepoaa
C TPOHHOM CBA3LI0O HA METAJI

OTnuunTeTbHON 0COOEHHOCTHIO AlIETHIEHOBBIX YITIEBOIOPOIOB ABJISETCH
[MOJIBIDKHOCTE aTOMOB BOJOPOJa, COENHHEHHEIX ¢ YINIEPOAHBIMHA aTOMAMK IIPHU
Tpo¥iHO# cBsa3u. [lon BiUsHHEM TPOWHOW CBA3M aTOMBI BOAOPOAa NMPOSBISIOT
CoCOOHOCTh 3aMernaTecsa Ha Metaut. [lpu 3ToM 00pasyroTes MeTaudecKkue
MPOU3BOAHEIE — aleTUNeHUIbL [Ipu B3auMOAEeHCTRMM aLETHIeHa ¢ aMMHpay-
HBIM pacTBOPOM OKCHIa cepebpa oOpa3yercs )eNnToBaThIM 0CaloK aleTHIICHW-
na cepebpa.

Ag_gO

HC=HC NH,OH

> Ag—-C = C—-Ag+ H,0

ayemuieH ouayemuieHuo
cepebpa

CoenuHenus tuna K — C = C— R, He UMerIIKe BOAOPOAa NIPU TPOHHOM
CBA3Y, alIeTWIEHHIOB He 00pa3yior.

1.3. CnocoObI moJryYeH s AlleTHIEHOBBIX YIJIEBOJAOPOJOB
1.3.1. Ormenyiegye raJloreHoOBOAOPOAa OT JHIAJIOreHIPOU3BO/AHBLIX

B HCXOMHOM AUTajOTeHMPOM3BOIHOM aTOMBI TaJIOTeHAa MOryT OBITH pac-
TTOJIOXKEHb! MO0 NpX OJHOM M TOM Xe YIJIepOAHOM aToMme, Jibo Npu ABYX
pa3JIMYHLIX, HO 00SA3aTeNbHO COCENHMX YINIepOJHbIX aToMax. Ilpu meicTBhm
COIMPTOBOTO PACTBOpPA HIEJIOYM HA MUTAIOTEHIIPOU3BOIHBIE IIPOUCKOIUT OTHS-
THE ABYX MOJIEKYJ TaJIOr€HOBOIOPOa: |

B s
F B e —>CH, - C = C-CHj

N cnupm. p-p.
. CI H 2-6ymun

2, 3-0uxnopbyman
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1.3.2. leficTBHe raJIOreHNPON3IBOAHELIX HA ANETHIEHHIBI

DTOT METOJ, ABJIAETCH YIOOHBIM A NOMYYESHHS TOMOJIOIOB AlleTHIEHA U
NaeT BO3MOMKHOCTE IEPEXOJNTh OT IIPOCTHIX AUETHICHOBLIX YTJIEBOJOPOIOB K
DoJIee CIIOXKHBIM.

CH;~C= C-Ag+J~CH; —>CH;—C= C—~CH;+ AgJ

2. JKCnepuMeHTanbLHas 4acThb

2.1. lony4enne aneTn/ieHa  ero ropeHue

Paboty ¢ aueruneHoM HeoOX0IUMO IPOBOMUTE B BEITSKHOM MKady, Tak
KaK HCOYHMIICHHBIY AlETHIICH, MOJNYYCHHRIH M3 KapOuna KanbLus, CONEPKUT
BpeHbIE, HETIPUATHO NAXHYIIUE MPUMECH.

B npobupky nomectuTe MaNeHbKEI KYCOUEK KapOuna KalbIus, 100aBhTe

2 Kamimy BOABI W 3aKpoliTe npoOupKy NpoOKoi ¢ razo0TBoAHON Tpy6Koit. Uro
Habmonaere?

XHMH3M Npouecca:
CaC; + HOH——>HC = CH + Ca(OH),

Ilonoxrure aneTuneH y KOHL@A ra3o0TBONHOM TpyOku. OH ropur cBeTs-
LIIAMCA, KONTAUIAM TLTaMeHEM.

2.2. llpucoennuenne K ameTHJaeny 6poma

JHobasere B mpobupky ¢ xapbunomM xaneims (cM. 2.1) emé 2 Karut| BOIbI
M 3aKpOHTe ee MPOOKOH ¢ raso0TBOAHOMN TPYOKOM, KOHEN KOTOpOi OIYCTHUTE B
mpobupky ¢ 5 karmmaMu OpomHO# Bojasl. BpoMHas Bonma obecimeduBacTcs
BCJICICTBHE MPUCOENUHEHNA aTOMOB OpOMa 110 MECTY TPOMHOM CBSI3H.

XUMH3M Npouecca:

CH = CH + 2Bry——> Br;HC <= CH Br;
1,1,2,2-mempabpomoman

2.3. OrHOomieHHe aeTH/IEHA K OKHCIRTEIIM

B npobupky nomecture 5-7 kamenb NepMaHTaHATA KajJHMsd U [POMYCTHTE
TOK aueTuneHa (cM. 2.1). Po3oBalii pacTBop OBICTPO 00eCIBEYMBACTCS: IPOYIC-
XOHHUT OKHCIICHHE ALETWIEHA MO MECTy pasphlBa TPOHHON CBA3M ¢ 0Opa3ona-
HHEM NPOMEXYTOYHOIO NPOAYKTA OKHUCIIEHUS — MIABEIEBON KUCIOTE, KOTOpas
OKHCIIACTCS Jajblne a0 okcuaa yraepoja (IV) u BosL

XHMH3M npouecea:

4/0
CH = CH [ ]:"HO—C—C“OH%' 2C0, + H50

|
O O

wasenesas Kucioma
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ObecupeuynpanieM OPOMHOMW BOIBI M pacTBOpa MepMaHraHara Kalusd J0-
Ka3bIBAETCS HEIPEIEIBbHOCTh alle THICHA.

2.4. O6pazoBaHHe METAJIHYECKHX MIPOU3BOAHBIX AETHIICHA

B npoOupky BHecHTe 2 Karuld pacTBopa HUTparta cepeOpa M npudasbTe
] KarUmo pacTBOpa aMMHaKa — 00pasyerca ocajok IHapokcuaa cepebpa. llpu
nobapnenuy 1-2 xarm pactBopa aMmmuaka ocanok AgOH JIerko pacTBopseTes
¢ 00pa3OBaHHEM aMMUAYHOI0 pacTBOpa Okcuaa cepedpa.

Peakuys MpoOTEKAET IO CNEAYIOMM YpaBHEHHSIM:

AgNO; + NH,OH——=> AgOH + NH,NO;
24gOH—>>Ag>0 + H,0
Ag.0 + 4NH,OH—=>2 [Ag(NH3),]OH +3H,0

Uepes aMMHauHbIi pacTBOp OKcuaa cepedpa IpOIyCTHTE aleTHICH
(cm. 2.1). B nipobupke oOpasyercst CBETJIO-KENTRIA OCaJ0K aleTWIeHHIA ce-

peOpa, KOTOPBI 3aTeM CTAHOBUTCS CEPBIM.
XUMH3M mpomecca:
HC = CH+2[A§WH3)3]OH }Ag-‘CE C“Ag+4NH3+2HQO
ouayemuneHuo
cepebpa

Anerunenuy cepebpa onacer B oOpameHud U OTQUILTPOBLIBATE €I0 HE
CIIEIyET.

KonTpoJibabIe BOHMPOCHI

1. Kakue yrneBogopoabl Ha3biBAKT ATKMHAMMN?

2. Obmas popMyJia AUeTWICHOBLIX YIJIEBOIOPO/IOB.

3. Kakue Byl H30MEPHUM BO3MOKHBI Y alIKHHOB/

4. CriocoOpI IOJIYUYEHMA ALIETHUIIEHA W €T0 TOMOJIOTOB.

5. X¥MUYeCKHE CBOMCTBA ALlETUICHOBBIX YITIEBOAOPOIOB.
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JTaboparopHas padorta Ne 5
APOMATUWYECKUE YITIEBOAOPOObI

Lens padorbi: nOMydnuTs OEH30M, H3YUHUTh €r0 CBOMCTBA, a TaK K€ CBOMCT-
Ba romonoros Oexzona. CpaBHMTH XMMHYECKHE CBOMCTBA apOMaTHYECKHX VITIe-
BOJOPOIOB CO CBOUCTBAMHU VITIEBOAOPOAOB JKUPHOTO PAA.

1. TeopeTnyeckas Yyacrtb

ApOMaTUYECKUMH COENUHEHUSMHA OOBIYHO HA3BLIBAIOT KapOONMKIIHYECKHUe
COEIMHEHHS, B MOJIEKYJIAX KOTOPLIX ¥MeeTcsa ocolas MUKIMIecKas rPyNIUpOBKa
M3 IECTH YTIEPOIHBIX aTOMOB — OeH30JIbHOE SApo. [TpocTeiimM coeTHHEHHEM,
CONEPIKAIIMM TAKYI0 TPYIITUPOBKY, ABILIETCS YIJIEBOAOPOA GEH30JI; BCE OCTalIb-
HBIE apOMATHIECKHE COEIUHEHHS 3TOTO THUIA PACCMATPHUBAIOT KaK MPOW3BOIHBIE
OeH3oua.

brarogaps HATHYAIO B apOMATHYECKUX COEIUHEHMAX OEH30NBHOTO SIpa OHH
[0 HEKOTOPBIM CBOHCTBAM 3HAYMTENLHO OTIMUYAOTCA OT NPENENBHBIX W HEMpe-
JNEMBHBIX AMMIMKIAGECKHX COCAMHEHMSX, & TAaK YK€ OT COEJMHEHMH C OTKDHITOH
Hener0. OTIMYHTENRHBIE CBOWICTBA apOMATHUECKUX COEIMHEHWH, 00YCIOBJIEHHBIE
HaJlMYMeM B HUX OEH30JILHOTO sjlipa, 00KIYHO HA3BIBAIOT apOMATHYECKUMM CBOW-
CTBaMH, a O€H30IBHOE SAHPO — COOTBETCTBEHHO apOMaTHUECKHM sapoM. Bewszon
(CgHs), HECMOTPA HA TO, YTO IO COCTABY OH SBJISIETCSl HEHACBHILIEHHBIM COEIHHE-
HHEM, MPOSBIACT CKIIOHHOCTE NPEHMYIIECTBEHHO K PEaKIsaM 3aMelieHms1, i OeH-
30JIbHOE AP0 OYEHb YCTOHYMBO. B 3TOM 3aKIFOYaeTCsi CBOMCTBO OEH3051a, KOTO-
po€ Ha3bIBarOT apoMaTHYECKMMHM cBoiicTBamu. [locnenHue XapakTepHBI ¥ yIs
OPYIUX apoMaTHYeCKUMX COCIWHEHWH; O[HAKO pa3IidHbIe 3aMecTUTE/IM B OeH-
30JIbHOM SIPEe BIMAIOT HA €ro YCTOMYMBOCTh M PEaKIMOHHYHO CIIOCODHOCTE, B
CBOIO odepenh OCH30IBbHOE ANPO OKa3biBacT BIMIHHE Ha PEaKIMOHHYIO CIOCO6-
HOCTh COCHMHECHHBIX C HMM 3aMeCTHTENCH. ApOMaTHYECKHAE YTIIEBOAOPOBI BCTY-
AX0T B PEAKIMHU 3aMEIICHIUA, TPUCOETMHEHUS], OKHCIEHHIS.

1.1. XaMugecKue CBOHCTBA

1.1.1. Peakunus zamMelieHHus

I'anozenupoganue. B 0OBIMHBIX YCIIOBHSAX apOMATHUCCKHE YITIEBOAOPO/IbI
MPAKTHYECKHW HE PeardpyroT ¢ rajoreHamu. Yuctelit 6eH301 He obecuBednBacT
OpOMHYIO BOJY, HO B NpPHCYTCTBUM KaTalM3aTOPOB XJIOP M OpOM 3HEPrAYHO
BCTYNAIOT B PEAKIHIO ¢ DEH30JIOM TP KOMHATHOM TeMITepaType.

cr
e, 4
+iCs s + HCI

beH3on xa0pben3o
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['omonoru Oenzoia npu OOBMMHOMN TeMIepaType U B IPUCYTCTBHH KaTalu-
3aTOpa pearupyroT ¢ rajloreHaMy aHaJIOTHUYHO, 00pasys rajJoreHIpoOU3BOHEIC
C FAJIOr€HOM B OEH30JIBHOM SJIPE; €CJH K€ BECTH PEeaKUMIO NPW HarpeBaHWH B
OTCYTCTBHE KaTalU3aTopd, TO TaIoreH 3aMelaeT aToM BOAOPOJa JIMIL B 0o-
KOBOM LIETTH.

Heticmeue azomnoi xuciomst (peaxuyus Humposauus). Peaxuug za-
KJIFOYAEeTCs B 3aMEIleHWH aTOMOB BOJOpoJAa B OGH30JLHOM SAPE OCTATKAMMU

a30THOM KHMCJIOTHI — HUTporpymnmnamu ( —NO, ); B pesyisrare odpazyiores apo-
MaTHYeCKHE HUTPOCOEIWHEHNS U BOIA.

H NO;
/ /
H>S50
+ HO - NO; ——=>> + H,O
Humpobenson

1.1.2. Peakuuu npucoeIHHEH U

IHpucoeounenue eooopooa (pearkyus zuopupoeanus). beHzon npucoe-
nuHsgeT 6 aTOMOB BOAOPO/IA; MPU 3TOM TIOJYyHAeTCs [UKIONeKCaH:

CH,
F
N H,C CH,
(O|+3m——> "1 |
H,C ~ /,CH;
CH,
OeH30N YUKNO2CKCAH

I uapupoBaHUIO MTOABEPTAIOTCS W APYTHE apoOMaTYECKe COeNUHEHMA psa
OeHzona, Npespaliaich B NPOU3BOAHBIE LIMKIOrEKCaHa.

Ilpucoeounenue zanozenog. Ecnyi NeicTBOBATE XJIOPOM WIM OpoMOM Ha
OEH301 NpU OCBEILUEHUU YILTPA(PUONETOBBIMMA JIydaMHy HIH IIPSIMBIM COJIHEY-
HBIM CBETOM, MPOHUCKOAUT NPHUCOEHAWHEHUE MIECTHM aTOMOB rajoreHa u obpa-
3YFOTCS T€KCaraJoreHnpOoU3BOAHbIE IIUKIIOTEXCaHa.

Cl
i
CH
CI~HC Y ™ CH~Cl
Dl | |
CI—HC,\ /,CH—C!
CH
|
Cl
benzon 2eKCAXAOPYUKTIO2EKCAH
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1.1.3. leiicTBHE OKHCJIHTENEH

berson eme donee cToeK K HEUCTBHIO OKMCIHATENEH, YeM NpeneIbHbIe Y-
neBofopoabl. UH HE OKMCHAETCHS PAcTBOPOM TIEPMAaHTaHATA Kamws, pazOaBlieH-
HOM a30THOH KHcinoTod. ["'oMoyorn OeH307a OKHUCIAIOTCH 3HAYUTENBHO JIErde.
Ho u B Hux GeH30/IbHOE AAPO OTHOCHTENLHO Oonee ycToHYMBO K NEHCTBHIO
OKMCHIHUTENEH, WeM COEQUHEHHbIE C HUM YIJIEBOIOPOIHBIE paaukansl. OORMHO B
[EPBYIO OYepelb OKUCIITIOTCH OOKOBLIE LEIH, a OSH30JIbHOE AP0 HE U3MEHSET-
cs. Kak Ob1 vy Obina ciokHa DOKOBRAA 1LIEIb, OHA ITPU JEHCTBUH CHILHBIX OKHC-
JIUTENICH paspyliaeTcs, W IUllb YINepo, HeNOCPEACTBEHHO CBA3AHHBIN ¢ ANPOM,
He OTphIBAETCS OT HEero M mperpamaercs B KapOoKcwibHyK rpymry — COOH.
Takum obpazom, moboii roMonor ¢ OJHOH DOKOBOM NENBIO OKHCIIETCS B OHO-
OCHOBHYIO apoMaTU4ecKyr (OeH30HHYIO) KHUCIIOTY.

O
610 /Y
CH, -~ CH,; (G — ”?‘E‘CG;"}’QHQG
OH
SMUIOCH30N Denzo0uHas xucnoma

1.2. CnocoOpl moarydeHHst ApOMATHYECKHX YIJIEBOAOPOIOB
paga HenzoJia

1.2.1. Cunres 6eH30J1a M3 alleTHJICHA

benzon MOXeT OBITH IIONYy4eH M3 aleTHUIIeHa IPH NPOIYyCKaHWHA €ro Hajl
HArpeThIM aKTUBHPOBAHHBLIM yrjieM. Peakiius npoTeKaeT no cxeme:

HC

HC “eu

I+ e

HC CH
Z

HE

1.2.2. ApomMaTH3auusa aTHIAKIHYIECKHAX
H AUMKIHYEeCKUX YIIeBOA0poOa0OB

benz0i1 nosyqaroT U3 LMKIoTeKcaHa (peakis JeruapyupoBanms). B kaye-
CTBE KaTAJIU3aTOPOB IPUMEHSIOT IUIATHHY, TAJUTAIWH U Jp.

CH,
H;C N CH; Pt
CJ | — + 3H,
H,C.  CH;
CH,
YUKNIO2EKCAH ben3on
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M3 roMoJI0TOB HUKIOreKcaHa TakuM TIYTeM MOryT OBbITh ITOJIYYeHbl TOMO-
noru Oenszosia. Ilpy MOMOIIM CHENMATBHBIX KaTaJM3aTOPOB apOMaTHUYECKHE
YIJIEBOJOPOABl MOTYT OBITH MOJIYYEHE! W3 OPEASHbHBIX M HENPEeJeIbHbIX YITie-
BOJIOPOJIOB C OTKPBITON Lensro. Ilponecc 3akmodaeTcs B OTIIEIICHAN BOXO-
pOJia ¥ 3aMblKaHUU HMKNA (peakiug AeruIpOIHKIH3AIHH):

CH,
H.C~ NCH,
| } O T 4H_1_:|

H;C\ - CH;

CH,

1.2.3. CuaTes roMoJioror 0en3oa
ATKHJIHUPOBAHMEM APOMATHYCCKHUX VIJIEBOAOPOAOE

AJIKWJIAPOBAHUE apOMATHYECKUX YITIEBOAOPOJOB UMeeT OONLINOE 3Ha4e-
HHE, TaK KaK IPH 3TOM IOJYHAKTCA PAa3NUYHBIE TOMONOrH OeH3oma. AJNKWIN-
POBaHME OCYIIECTRISIETCH PasnuUBbIMU MeTogaMu. Harnpumep, npu aeicTpud
Ha OeH30J1 WIKWIXJIOPHUAOR B TPUCYTCTBHM OE3BOJHOTO XJIOPUIA THOMUHMSA
aTOMBI BOJOPOJA siApa 3aMeIaloTcs pajguKaiaMi U ¢ BhIACICHUEM TaJOreHo-
BOAOPOJa 00pa3yroTcs roMoJiorh Gerszona (peakuus @punens-Kpadrea).

Hanpumep:

i - e W e e e e

'H + Cl-CH,—CH; CH,— CH;
I? ________ /
AICI
15, + HC]
benzo IMUNOEH30J

Hpyro#i cimoco® cuHTE3a roM0oJIoroB 0eH30/la OCHOBAH HA HeUCTBUM Me-
TAUIMYECKOTO HATPUA HA CMECh AJIKWITAJIOTECHUIA C apOMATUYECKHM T'aJIOTeH-

MPOU3BOAHBIM (peakis PUTTUTa).

Hanpumep:
Cl + 2Na + Ch— CH, — CHj CH,~ CH;
/. SMUAXTIOPUO 74
e + 2NaCl
benzon Ssmunbenzon

2. QHCHEPHME HTaJibHAA H4CThb

2.1. IIpoba Ha apOoMaTHYECKYIO CTPYKTYPY

B npobupky IOMECTUTE 5 Kalelb apoMaTHIecKOrO YIJeBOLOpOona,
4 karmnu xJaopodopmMa U BHECUTE HA KOHYMKE MHKDPOJIONATKH Oe3BOAHEBINA XJ10-

28

pun amomuaus. CozepxuamMoe NPOOHPKH TIHATENBHO TNepeMeniaire. Ilocte-
MIEHHO TIOSBJISAETCA OKPACKA CaMbIX Pa3sHOOODA3HBIX OTTEHKOB, MPH CTOSHUH
epexoisainas B KOPHIHEBOE OKpalIiBaHue,

2.2. llonxygenne Genszona u3 Genzoara HATPHUS

B cyxy1o npobMpKy NOMECTHTE HEMHOTO cMecH U3 OeH30aTa HATpHUsS U Ha-
TpoHHOH u3BecTH (1:1). IIpodupky 3akpoiiTe mpoOKoil ¢ ra300TBONHON TpyO-
KOH ¥ 3axpernmre B ITATHBE FOPH30OHTANRHO. KoHEel razooTBOOHOH TpyOkm
ONYCTHUTE B NMPOOHUPKY ¢ BOMOH, OXNax/IaeMyI0 JIbAOM. PeakilHOHHYIO ipobup-
Ky Harpenre. YTo0b1 O€H30I ITEpEeX0IMI B IPHEMHIK, BHAYAIE HArpenTe Bepx-
HIOIO HacTh MPOOHPKH, a 3aTeM YK€ PEeakIHOHHYH CMECh. Yepe3 HeKOTopoe
BpeMs B NPHEMHHUKE HA TOBEPXHOCTH BOABI TOSBIAETCS MACHIHUCTOE IIAT-
HBIIIKO DeH30JIa.

[Tocne Toro, xak peaknuoHHas npodUpPKa OCTHIHET, €€ OTKphIBarT. Omury-
[IaeTCA XapaKTepHBIN 3anax OeHsona.

XUMH3M npouecca:

P S GEEE R R e R RS AR, o TR R

st + Na,COj;

OeH3O0UHOKUCTBIU benzon
Hampuu

2.3. CBomcria Oen3ona
2.3.1. leficrBue 6pomMHoOii BOALI HA GEH30J1

B mpobupky noMectute 3 Kamnu 6poMHOM Boas!l U 2 kxamm 6erzona. Co-
IepKuMoe TIPOOHPKH SHEPIHIHO MEpeMeliainTe U Jaire oTcToAThCa. Hikaul
cjior (OpoMHad Boja) 0OeCLBEYUBACTCA, a BEpXHUH CIIoH (DEeH30MI) OKpaninBa-
€TCA B KOPUYHEBATO-XKENThIM LBET. bpoM nierdye pactBopsercsa B OeH30J1€, 4eM
B BOJIE, U [IOITOMY NEPEXONUT B BepxHUM Oen30nbHEIN cioi. [Ipucoenmnenwe
OpoMa B 3TUX YCIIOBHAX HE POUCKOJINT.

2.3.2. JlelficTBHE NEPMAHIaHATA KA

B npobupxy rnoMecTute 3 Karmd BoApl, 1 Kamwno pacTBOpa mepMaHraHaTta
Kaymsg ¥ | Katmo pacTeopa CepHOUW KUCHOTHL. K TONy4eHHOMY pacTBOpPY IO-
OasbTe 1 kAo OEH30/a U BCTPSIXHUTE colepxKuMoe Mpooupku. Po30BkIi pac-
TEOP NepMaHTaHaTa Kajlud IPU 3TOM He 00ecBeYHUBaeTC.

OnHuM W3 BaXKHEHIINX CBOUCTB OEH30Ja ABIAETCHA €ro YCTOMIHBOCTEL K
HEUCTBHIO OKMCIIATENEHN.
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2.4. OxHcJeHne roMoJIoreB 0eH30J1a

B npobupky nmoMecTure 3 Karumd BoIbl, | Kalumo pacTeopa IepMaHrasara
Kanus ¥ 1 Karumo pacTBOpa CEPHOM KUCIOTEL. 3ateM jobaseTe 1 Karumo TOnyo-
Ja ¥ HEPTHIHO nepemeniaiire. Po30Basg OKpacka IMOCTEIIEHHO UCYE3aeT U pac-
TBOp 00ecLBEeYHBACTC.

XUMH3M Ipouecca:

O

//
CH; C - OH + H;0

/ /
E®

omosroru 0eH30/1a OKHCISIOTCH 3HAYUTENRHO Jierade OeH3oJia.

2.5. bpomupoBanne apoMaATHYECKHX YIJIEBOJXOPOXOB

(OnsIT IPOBOJAT B BRITSHDKHOM 1uKady!) |

Jlns mpoBeIeHHUA OIbiTa BO3BMHUTE ABE MPOOHUpKH. B 0fHY TpoOUpKY mo-
MecTuTe 2 Karum 6eH3ona, B Apyrylo — 2 Kamm tonyolia. B 00e npodupku mpu-
neire no 0HOM Kamwie pacTBopa OpoMa ¥ BCTPAXHUTE B TedyeHue 1-2 MuH.

[TpuzHakoM HIYIIEH peakuyy ABIAETCA BhIOECIEHUE OPOMUCTOrO BOXOPO-
a, ObIMSAIIErO Ha BO3AyXe, 1 obecneurBaHue dpoma.

B mpobupke ¢ OeH300M peakuus OpOMUpPOBaHHSA HE ODHapyXHBAETCH.
Tonyon B 3TUX YCIIOBUAX OPOMUPYETCs MEIJIEHHO, HO BITOITHE OTYETIIMBO.

Conepxumoe obeux MpoOUpPOK HArpeiTe A0 KureHus. 1oiyolr npu 3ToM
OpoMUpyeTCs OYeHb JIETKO, a OEH30JT He OPOMUPYETCs NaXkKe NMPU KUIITYEHUH,

XHUMH3M IpoLecca:

CH3 CHEBT'
/ 0 /
+ Br, — + HBr

JleiicTBue xJiopa U OpoMa Ha apoMaTUYECKHUE COEIUHEHUS B YCIOBUSX
pajuKaJbHOW peakuuu (HarpeBaHue, OCBEIEHHE) IIPUBONUT K 3aMELICHHIO
BOJIOPO/a B OOKOBOM LIETIH.

KonTpoJbHabIe BONPOCHI

1. Kakue yrieBogopobl Ha3bIBAKTCA apOMaTHIECKUMU?

2. beH30JI K ero CTPOEHUE.

3. M3oMepus apoMaTHIECKUX YTIIEBOAOPOAOB psaaa 6eHsona.

4. Crioco6n! mosrydeHus DeH30J1a U €ro rOMOJIOTOB.

5. XIMHYECKHE CBOMCTBA apOMaTHYECKUX YIIIEBOJOPOIOB.

6. B deM CXOACTBO ¥ OTIHYHE aPOMATHIECKHX YINIEBOOOPOJOB OT IIpe-
NEJIEHBIX U HeIpeeIbHbBIX YIIEBOA0POI0B?
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EAVHEHWA: JlaboparOopHBIi HOpPaKTHKYM II0 XHMMUH.
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B npakTtukyme npuseieHbl gabopaTopHsie paboTel N0 Kypey XHMUS
(pazpen 1) mwisi CTYASHTOB HEXHMHUYECKHX CHeUMalbHOCTEN. MeToau-
YECKUE YKa3aHHUS COCTOSIT M3 JIBYX YacTeil: TCOPETUYECKOH M DKCIIEpH-
MEHTAJIbHOMH. '

M3ydyeHHe TEOpeTHYECKOro MaTepuaia CIoCOOCTBYET YCBOEHMIO
JAHHOM TEMBI, YTO NO3BOJIAET IPAMOTHO BBINOJIHUTEL 3KCIIEPUMEHT. Me-
TOAMKA BBIIIOJIHEHUS OIBITOB I10APOOHO ONMKMCAaHA B 3KCIEPUMEHTaJIbHOM
gacTH. C LENIbI0 3aKPEIUICHUA U3YYEHHOI0 MaTtepHraia mpUuBOIATCS KOH-
TPOJIbHBIE BOIIPOCHI.

Hna crymerToB I xypca cneummanbHOCTEM: 013100 — 3komorms,
280900 — KOHCTpYHpOBaHUEe IBEMHBIX M3menuit, 351100 — ToBaposee-
HUE M IKCIepTr3a ToBapos, 280800 — TeXHOMOrus MBEWHBLIX U3 AEIIHIA.
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© H3narensCcTBO BnaanBOCTOKCKOIO
rOCYJapCTBEHHOTO YHUBEPCUTETA
9KOHOMMKH # cepBuca, 2020

KUCNOPOACOAEPXALWLME OPTAHUYECKUE
COEOUHEHWA

K KUCJIoOponcoacpamuM OpraHUYeCKUM COCIUHEHUSAM OTHOCAT MHOTO-

JUCJICHHBIE OPraHH4YECKHE COCHUHEHUA, KAK IIPUPOAHOIO -MPOHCXOXICHU,
TAK ¥ CHHTETUYCCKHEC, SBIMIOMUCCH INMDOVZBONHBIMHP VINICBONOPOIAOB, B MO-
JIEKYJIaX KOTOPBIX COHCPXKATCA YIrICPOAHBIE ATOMBI, HENMMOCPEACTBEHHO CBA-
3aHHbIC C KNCIOpUaAOM.

B oprasny4eckux KUCIOPOACOAECPKAaIHX BEIICCTBAX KHUCIOPOH B COCHU-
HCHMM C YLIEpOAUM UG[J’cLsyU-l' PasJiv4HbIC LPYllbl, B KULTUPbLIX YLICPpOUA 3a-
Tpad9uBaCT HAa COCOHMHCHHM C aTOMaMU KHCJIOpOJa OAHY, NBE€ WJIH TPU Ba-
JICHTHBIC CBA3H:

| \ 20
—(C—OH =0 o
l OH
SUOPOKCUNbHAR ~— KAPOOHUNbHAS KaApOOKCUNbHAS
epynna epynna epynna

OcTanpHbIE BAJIEHTHOCTH YIJIepoJa MOIYT y4acTBOBaTh B 00pa30BaHUU
CBs3H NUO0 C YIIepOoAHBIMH aTOMaMHM, JH00 C aTOMaMH BOAOpPOA HIH ApY-
THX DJIEMEHTOB.

Taxum ofpa3om, NpUBEAEHHBIE KUCIOPOACOAEPKAIIUE IPYINIBI, MOXKHO
NpeICTaBUTh KaK Pa3id4yHble CTAAWH OKHCICHUA YIJIEPOAHBIX aTOMOB B Op-
raHWIeCKUX MOJIEKYJIaX; 3TH IPYINIbI CBSA3aHbl MEXIY co0O0M Tak ke, KaK U
COCIMHEHUSA, B COCTAB KOTOPHIX OHU BXOJAT, B3aMMHBIMHU OKHUCIHUTEIHHO-
ROCCTAHORUTENEHEIMU TNPERDAIMEHUSMY, ["UIPOKCUNTLHAS YA CONEPMKUT-
csi B cnupTax, KapOOHWIbHAA — B ANbAETHAAX U KETOHAX, KapOOKCUIbHASA —
B KapOOHOBBIX KUCJIOTAX.
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NTAGOPOTOPHAA PABOTA Ne 1

CnupTbl ¥ X NPOoM3BOAHbIE

Iear paboThl: II03HAKOMUTECA CO CBOMCTBAMM CITUPTOB, M3yIHUTh CIIO-
cOBRT MOMY9EeH|s TIDOCTHIX W CIOXKHBIX 3(QUDOB,

1 T.ﬁ..ﬁ. o N e (T W

.1 EUpPETMHCORan

[IpOM3BOHGIE YTJIEBOJOPOJOB, HNPENCTAB/AIOLIME CODOH OpOAYKIbL
jaMeleHds aToMa BOJIOpoNa B YIJIEBOJOPOJHOM MONEKYJI€ BOIHBIM
OCTATKOM, T.e. T'MAPOKCHIBHOM rpyrmoii — OH, Ha3pIBAIOT CIHPTaMH. IJTH
BelleCTBA MOKHO paccMaTpUBaTh M KaK IPOM3BOJHBIC BOIEI, B MOJIEKYJIE
KOTOpO OJMH aroM BOZOPOZA 3aMEIEH YITIEBOAOPOAHEIM DPajuKanoM R.

370 MOKHO NPEACTABUTE CXEMOM:

R-H R-OH H-OH
y2neao0opoo cnupm 800Q

CnupThl MOTYT COJEPXaTk ¥ HECKOJIBKO THAPOKCHIIBHBIX IPYIII HO TIPH
pasHLIX aToMax yIiepoja. YMCiIo HX XapakIepu3yeT aTOMHOCTh CIHMpPTA. B
COOTBSTCTBHM C 3THM CHHUPTH! OLIBAOT OMHOATOMHLIE ¥ MHOIOAaTOMHEIE; IO-

clieHUE TTOAPAa3AEISIOTCA Ha ABYXaTOMHBIE, TPEXaTOMHBIC U T.1. CIIUPTHL.

1.1. Crpoenne. U3omepus

H3omepHsi IpeebHbIX OJHOATOMHBIX CIIMPTOB, 00mas GopMmyia KOTo-
peix C,f;, ;OH, 00ycioBnesa H30MEpHeH yrJepOAHOIO CKENeTd U U30MEPH-
el ITONOXKEeHNUA TUAPOKCHILHON IPYIIIIb.

Crupty coctaBa C3H,0H cOOTBETCTBYET IOBa M30MEpa IO TIONOXEHHIO
THAPOKCUIBHOM IPYIIIbL:

CH;—CH,—CH,—OH CH 3'—(’|JH—'"CH3
OH
NPONUICEbIH CRUP BMOPUYHBIY NPONWIOELIU
(nepeuynblil) crnupm (U30nponUIOsIL)

W3 6yraEa # H3o0yTaHa MOTYT OBITE NPOM3BEIEHBI YCTHIPE U3OMEPHBIX
OYTHJIOBBIX CIIHPTA.

B 3aBHCUMOCTH OT IIOJIOKEHHA TFUOPOKCHIIBHOW I'PYINIGI IIpH IICPBHUY-
HOM, BTOPHYHOM U TPETHYHOM YIJIEDOJHOM aTOME CITHPTHI MOTYT OBITH HEp-
BUYHEIMY, BTOPAYHLIMY 1 TPeTUYHEIMU!

4

R id
| |
R—CH,—OH R—CH—OH R—(C —OH
I
R
nepeUYHbBIL CRUPM 8MOPUYHbLU CRUPM MpemudHblt CRUPM

1.2. XuMHuYecCKHe CBOHCTBA

XuMHPYecKrde CBOMCTBA CIUPTOB OOYCIOBIECHb! HANTHYHEM TIHMIPOKCHIIb-
HOM rpyrmsl. B pa3sHO0ODa3HBIX XMMHYECKUX MDEBDALIEHUAX CIHMDTOB OCO-
6as poJib MPUHAMICIKUT JABYM THIIAM PEaKLIHM:

R—CHS05H

(1) (2)

pa3peiBy cesizu Mexy aromamu C u O (1), Ou H(Z).

[TonoxkeHWe THAPOKCWIBHOM TIpyNmbl CYIIECTBEHHO BIMAET Ha €€
MIOBEAEHHE B DTUX IIPEBpalieHIIX.

1.2.1. KucnorHble CBOHCTBA CHHPTOB

ATOMBI BOJOPOAA THIPOKCHIBHBIX IPyNI B CIMPTaX NPOABIAIOT OIpe-
NenEHHYIO MOMBWXHOCTE. [[0100HO BONE, CTTUNTHI PEarupylOT CO METOTHEI-

MM METAUIAMMY, KOTOPHIE 3aMEIarT BOAOPOI CHHPTOBBIX THAPOKCHIBHBIX
TPYII; MPH 3TOM 00pa3yloTcs aXKOroJATEl U BEIAEIAETCA BOJOPOL

2R—OH + 2Na—>2R—ONa + H,

ANKO20NSAM
Hampus
2CH; —CH,—0H + 2Na—2>2CH;—CH;—ONa+ Hg’b
SMUTOBBLU smunam
CHUpm HAMpust

[To Mepe yBelnuYeHUs 4YHCIa YIJIEPOJHBIX aTOMOB B YIVIEBONOPOAHBIX
pajyKazaX CIMPTOB AKTHBHOCTH IIOCHEJHMX B 3TOM peakiuy BCE Oonee
YMEHbIIAeTCA.

BbiCLIME COMPThl PEArMPYIOT C HATPUEM JIMIIb NPH HArpeBaHuH. liep-
BUUHBIE CIIMPTHI 3HAUMTEIBHO aKTHBHEE B PEAKIUAX CO MIETOYHBIMH METall-
laMH, 9EM H30MEPHBIE MM BTOPHYHbIE 1 0COOEHHO TPETUYHBIE.

B peaxiuy CO MENOYHBIMHA METa/LIaMi CIMPTHI MPOSBILEOT CBOKCTBA KH-
CJIOT; HO B PE3YJIbTATe BIMSHYUS, OKa3bIBAEMOI0 HA I'MIPOKCHIIBHYIO IPYHITY aj-
KWILHBIM PaIMKAJIOM, CIHMPTHL— emé Gomee crabbie KACAOTEH], 4eM Boaa. Ilpak-
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THUECKH CITAPTHI — HEUTPAbHBIC BEIeCTBA: OHM HE MOKa3BIBAIOT HY KUCTKOH, HH
IIEIOYHON PeaKiMy Ha JJAKMYC, HE TIPOBOIAT MEKTPUIECKIH TOK.

1.2.2. OkucaeHHe CnupTos

Kucnopo Bo3ayxa OKHCIAET CIMPThI TOJILKO [PH BRICOKOH TEMIIEPATy-
pe; IpH 3TOM OHH ropar. B pesyiprarte NPOMCXOMMT MOJHOC PaspylIeHHE
MOJIEKYJI ¢ 0Opa3zoBanueM okcuaa yruepona(lV) u BobI.

BO3MOKHO W YMEPEHHOE OKHCJICHME CIHPTOB: IPH 3TOM OHH OKHCIIA-
fOTCA JIerde, YeM COOTBETCTBYIOILINE TpeNeNbHbIE YIIIEBOJOPOIbL. Y TIIEBOIO-
pOZIbl HA XOJIONY HE B3aMMOIEHCTBYIOT C PacTBOPOM INECpMaHIaHaTa Kajlus
WIM XPOMOBOM CMECBIO, CITMPTBI K€ OKHMCIIIOTCA MMH. BHEIHE peaxisd
IPOSABISETCA B TOM, YTO B Cllydae INepMaHraHara KaJrrs (KMnQ,) ucuesaet
ero (uoneToBas OKpacka, a B Caydae XpoOMOBOH CMECH (K>Cr;07+H,SO,) et
OpaHKEBhIH I[BET IEPEXOLUT B 3€NCHBIH.

Bonpiias CKIOHHOCTh CIIMPTOB K OKUCIECHMIO IO CPABHEHHIO C YTJICBO-
JOpOJIaMH OOBACHAETCA BIMSAHHEM HMEIOIIEHCA B MX MOJCKYyIaX TUIpPO-

keunsHOM rpynnel, Mosiekyibl CHUMPTOB COACPXKAT YITICPOAHBIC aTOMBI, Kak
OB YIKE TOABEPrIIHEcH OKUCIICHHIO, T.¢, CBA3AHHBIC C KHCJIOPOAOM TI'HIpO-
KOIJLE. M HOOTOMY AeficTine OKUCnTeNs Npexiae BCEro HanpasBJIACTCA Ha
CHUPTORYIO TPpYIHY Ilpn TOM OKHCITEHHIO JIeTr e ﬂOﬂBepFa}ﬂTCH CIIHPTEI, B
KOTOPRIX PR YEaepoae CHUPTORON IPynIbL UMEETCA BOAOPOL, — NEPBHYHBIC
W nropuie, Hpo okuenenny nepsuiHbixX CIIMPTOB 00pasyroTcs ajJbAeru/ibl,
O EREN KOTOMLL, OKHCIeHHEe TPEeTHYHBIX CIMPTOB CONPOBOXIAACTCA
PRAPKINOM YEICPOJIHON HETTH.
[
i iy
R=C+H | 20
-+ 0l > R—C_  + H,0
OtH | ~H
nepeudHbIl CnUpm anvoezuo
| P——=—= R
R—C+H | |
| | +C)i——-—-+ R-—ﬁ + H,0
O+H
Y O
EMOPUYHBIU CHRUPM Kemon
6

T g

1.2.3. JernapaTanus ClIHpTOB

Jernnparanus (OTHATHE BOIBI OT MOJIEKYIBI CIIHPTa) MPHUBOJUT K 00pa-
30BAHUIO ATUIAEHOBBIX YIJIEBOIOPOMOB WM MPOCTRIX 3¢upoB. IIpu m30bITKE

CIMpTA JECWIpaTaldsd NPOTEeKaeT MEXMONIEKYIAPHO, YTO NMPHUBOJMT K 00pa-
30BAHUIO NPOCTOrO 3upa:

130°
CHg""CH;_J“"'OH+ HO“'CH;"CH;E{“ESCEHj— 0 — CZH_-;‘ = H}O
2 4'

BHYTpUMONEKYNSpHAA AETUAPATALNA, T.€. 3a CUET OJIHOH MOJIEKYJIbl
CIMPTa, MPUBOAUT K 00pa3oBaHUIO STHICHOBOTO YIVIEBOIOPOAA:

CHy—H 160° CH;
| e || HS0

CH, —0OH H350; CH,

1.2.4. O0pazoBaHue CJI0XKHLIX 3PHPOB

B3anMoneiicTBHE CIIMPTOB C KUCIOTAMH (OPraHMYeCKUMH ¥ HEOpraHu-

YecKMMH) MNPUBOAMUT K OO0pa30BaHUHIO NPOU3BOJHBIX KHCIOT, HAa3bIBAEMBIX
CHOKHBIMU 3DUPAMH:

0 0
CHy—CHy—OH + CH;—~ (__ —r5> CH— _ _
OH O— C,H;
IMUNOBLIU YKCYCHAA SMUNOBBIU IPUD
cnupm KUCIOMA VYKCYCHOU KUCTIOMb

DTa peakiyd Ha3bIBACTCS peaklyeii 3TepuduKaLum.

1.3. IxcnepuMeHTANbHASA YACTH

1.3.1. Bananne paguKa/ia 4 KOJIHYECTBA THAPOKCHILHBIX IPyNil
Ha pacTBOPHMOCTD CIHPTOB

B deteipe mpoOupku HajieHTe 1O 2MJI BOIBL, NoakpameHHon KMnO,, u
mobapsTe 110 0,5 MII CHeAYIOMMX CHHUPTOB: 3THIOBOI'0, IPOIFUIOBOI0, aMUIIO-

BOro W riauuepuHa. CoaepxuMoe IpoOHPOK SHEPrHYHO mepemMemiaire. Yro
Habmozaete?




YBenuygeHne paarkana (yrjieBoJAOPOIHON YacTh MONEKYJIbl) ITOHIKAET
pPacTBOPUMOCTH CIIMPTOB B BOJIE, YBEJIMYEHHE YMCIIA THAPOKCHIBHBIX TPYITI
yBEJIMYMBAET PACTBOPUMOCTh HX B BOJIE.

1.3.2. O0napyxenue NpHCYTCTBUA B CNHPTE BOABI
H 00e3BOMKMBAHMHE CITHPTOB

B cyxyr0 MHUKPONpPOOHMPKY TMOMECTUTE HEMHOro Mopomka Oe3BOLHOIO
cyibata Mean U gobasbre 8 — 10 kamenms sTwioBoro cnupta. CMech
BCTPAXHHUTE U Clierka Harpeiite. bensll Mopomok oKpammsaeTcss B royooi
IIBET, YTO YKa3bIBAET Ha NMPHUCYTCTBHE B CITAPTE BOAbI. Be3BOAHBIN Cynb(ar
MeIU, CBA3BIBAs BOY, MEPEXOMUT B cuHU kpuctauioruapar CusSQy - SH,0.

O0e3BoKEHHBIN CTIMPT COXPAHUTE JIIs TIPOBEAEHUS CIEAYIONIETO OITHITA.

1.3.3. IMonyuenune ¥ ruipo/iu3 ankoroJaaToR

ITonyaenserif B ombiTe 1.3.2. 00€3BOKEHHDIA CIHPT OCTOPONKHO CIEHTE

¢ 0cagKa B CYXVIO IIPOOHPKY U TOTPY3MTE B HETO KYCOYEK HATPHSA BEIHIHHOH
¢ HeBOoNBIIYVIO TOPOIIMHY, OXJaxnas NMPOOUPKY ¢ PEakUUOHHON CMECBIO B
CcTakaHe ¢ BOJIOH, NMpejoTBpallias KMIIEHUE CITMpTa B pe3yibTare 3K30TepMHU-
yeckoit peakumu. ITo OkoOHYAHMM peakiMy Ha JHe npoOUpKU ocTaHeTca Oe-
TORATEI OCANOK dYTHaara narpua. TosyueHHbIR THIIaT HATPpUA PacTBOPHUTE B
23 M puerumporanoft soasl, nobassre | xarmumo denongranennda. Io-
IIETCH MIUTMHOROE OKpAlIHBAHHE,

XHMH3M nipouecca:

('\HOH + Na—> C,H;ONa + 1/2H,
2mudm Hﬂmpuﬂ

AJIKOTOJISITEL TI0JI00HBI CONAM OYeHB CNaldbIX KUCIOT W Opy JedcTBUY
HOJLE THAPOJIM3YIOTCS ¢ 00pa3oBaHueM CIMpTa U WENOYH.

XuMH3M npouecca:
C,H;ONa + H— OH—> C,H;OH + NaOH

B peakimm co MIENOYHBIMM METAUIAMU COMPTHL NPOSBISIOT CBOHCTBA KH-
CJIOT; HO B Pe3yIbTaTe BIWAHMUSA, OKA3bIBAEMOIO HAa TUAPOKCUILHYIO IPYIILY al-
KHJIbHBIM PaJIMKAIOM, CITHPTHI — eIE OoJiee C1adble KHUCIIOTHI, 9EM BOJA.

1.3.4. Oxucienue 3THJIOBOI0 CIMPTA XPOMOBO# CMeECHI0

B cyxyw poOUpKy NMOMECTUTE ABE KAIUIH 3THJIOBOTO CIHpPTa, 10OaBbsTe
OJTHY KaIuIi0 CEpHOM KUCIOTHI U 2 KAIUIM pacTBOpa OMXpomarta Kajus U 0CTO-
poxHo Harpe#Te. [lpu 3ToM HabmomaeTca M3MEHEHHE OKPACKHM PacTBOpa OT
OpAawKEBOH O CHHEBATO — 3en€HON. OMHOBPEMEHHO OIIYINAETCS 3allaX VK-
CYCHOTO aJlbACIHAA.

XuMH3M npouecea:

KECrEO? ¥ H_?SO,-; sy Hng‘ng + K_:-SOJ

H}CFEO?“"-.} .ZCFOS + H,0
OKCUO

xpoma (V1)
2Cr05™ Cr05 + 30 5
y

3CH;—CH,0H + 30‘““"‘9‘3CH3“—C\ + 3H,0
H

CF}O_; T .SH_:JSG_;""—“} CP;(SO;); + 3H}O

O

Z
""-C + CFQ(SO.{)E + KJSO.; +7H30
“H

KQCF‘QOF + 3CQH50H + 4HQSOJ"’""":}3CH3

Hs moAaTBepKAeHNA 00pa3oBaHUs YKCYCHOTO albJeruia IMPOBEIUTE
LUBETHYI peakiuio ¢ QYKCHHCEPHUCTOH KHCIOTOM.

B npobupky nomecture 3 kamnu pacTBopa (PYKCHHCEPHHCTON KHCIIOTHI
1 TIMIIETKOM BHECHUTE OIHY KaIUI0 ITOJIy4YeHHOro pactBopa. [logBugercs po-
30B0 — ()MOJIETOBAA OKpacka (UBETHAA PeakIys Ha aJbJAeTHI).

CHHpTEl OKHCISAIOTCS JIErYe, YeM COOTBETCTBYIOIIUE UM YIIIEBOIOPOIBIL,
4T0 00BACHIETCA BIMAHMEM HMMEIOLICHCS B MX MOJIEKYNE THAPOKCHILHON

I'PpYIIIIbL.

1.3.5. llosiy4yeHne YKCYCHOM30aMHJIOBOT0 hHupa

B cyxyio npoOHUpKY NMOMECTUTE HEMHOTO (BBICOTA CNOA AOIKHA OBIThH
OKOJIO 2 MM) Nnoporika o0e3BOXEHHOrO alleTaTa HATPHUA W TPH KaIUuIH H30-
aMuJI0BOro compra. [obaspre 2 Kaminu KOHUEHTPUPOBAHHOH CEPHOM KHCIIO-
Thl ¥ OCTOPOKHO HArPEUTE COHEPXUMOE IMPOOMPKH IPH BCTPAXUBAHMH HAJl
IUTAMEHEM CIIHPTOBKH. Hepe3 HeKOTOpoe BpeMsA XHAKOCTh OypeeT U omryIa-
€TCA XapaKTEepHBIH 3allax YKCYCHOM30aMHJIOBOTO >(upa (3amax rpymieBou
ICCEHIIHN).




XuMU3M nipouecca:

2 ~
CH_:; "_C/O + HQSO.{_“;} CH_‘-; _C/O + NﬂHSO.,
“ONa “OH

CH;—CH—CH,—CH;—OH + HOSO;H €—=

|
CH;

CH;

CH, —C 4 HSO, —O0—CH;—CH—~CH—CH; ==
NOH |
CH;

0
=
CHg anas 2

.e._
N CHr=CHr CH—CHj +H,S0;,
CH;

1,3.6. B3aumoneiicrBHe riavuepuHa ¢ rugpoxkcugom mean (11)

[TomecTure B 1poOUpKY JiBEe Karuid pacTBopa cyiab(ara Menu, 2 Kariy
PACTBOPA MMAPOKCHAA HATPUS W nepemMernaitre. Obpasyerca roybo# cryne-
nueTeit ocanok ruapokeuaa meau (I1). B npobupky mobaeere 1 Kammo riuu-
tepuna 1 wibanraire coneprkumoe. Ocalok pacTBOPSETCA M TIOABIACTCA
MO - CHHCE OKpAllIMBaHUe BCJIEACTBAE 00pa30oBaHud INIULIEpATa MEIN.

XHMMU3M Ipolecca:

f-{;(_l'*()H HO—H,C
HC[L"OH + HO—Cu—OH+ HO— HC —>
H,C—OH HO—H,C

C
—p He—0—" " S~o—CcH +2H,0
>~y v |

["nunepuH — TpéxaToMHbIi crupT. KuciaoTHocTh ero Oombme, 9eM on-
HOATOMHBIX CITMPTOB. YBENWYSHHA YUCIA THOPOKCHIBHBIX IPYIIl YCHIIUBAET
KHCIIOTHBIA XapakTep.
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KonTpobabie BONPOCHI

1. Kakue coenwHeHns HasbBaroTcs crmpramu? Kakosa mX obmas

hopmyna?

2. Hewm onpenessieTcs aTOMHOCTh CITHPTOR?

3. Kakye crmpTsl Ha3bIBAIOTCA MEPBUYHBIMH, BTOPHYHBIMH, TPETHY-
HBIMH?

4. XHUMHUYECKHE CBOMCTBA M CHIOCOOBI NOYIEHHS CITUPTOB.

5. Kakwne BelmiecTBa Ha3biBalOTCA NMPOCTHIMHU U CIOKHBIMHE 3hHpaMi?

L




JIABOPATOPHAHA PABOTA Ne 2

DeHoNbl

ITeq» paboThl: M3YUHUThH CRONMCTBA (PEHOJIOB M CPAaBHHUTH HMX CO CBOHCT-
BaMH CIIHPTOB.

1. TeopeTHyeckas 4yacTb

MdeHoIAMH HA3BIBAIOT [MPOM3BOIHBIE apOMATUYECKUX YIUIEBOAOPOIOB, B
KOTOPBLIX ONWH WIH HECKOJIBKO aTOMOB BOJAOpOZa OEH30JBHOIO sAnpa 3ame-

EHBI THIPOKCHIIBHOM rpynmnoi (—OH).
1.1. Crpoenne. Uzomepus

[Ipocteiimuii npeacTaBUTeNb Kiacca (QEHOIOB ABIAETCS MPOU3BOAHBIM
Oenzouna; ero Ha3pIBAXOT MPOCTO PEHOTOM MM KapOOJIOBOM KHCIOTOH.
= OH

benszon genon
CsHs CsHsOH

Tosyony OTBEYAIOT TPU M3OMEPHBIX (DEHONA, PA3IMYHEIX IO IIONOKEHHIO
TUAPOKCHIA B SIIPE; OHKM HA3BIBAKOTCA OPTO-, METa- ¥ Iapa — KPe3oaaMu:

CH3 CH3 CH; C’H3

MONYO.l 0-Kpe30n M-Kpe30i
H—HPES‘E}JI

K deHonam OTHOCATCH Taloke TMAPOKCHJIBHBIE MPOKM3BOJHBIC Ha(TaIu-
Ha — UX Ha3bIBalOT Hadronamu. B coOTBETCTBHM C OCODEHHOCTAMU CTPOCHHMS

HadTaNHHA OHH CYIIECTBYIOT B BHJIE NBYX H30MEPOB — ¥ § — Ha(TONA:

12

{?H
o]0 ™
HamMAIH a-Hagmon p-Hachmon
CIGHS C}[}H? - OH

Denom, Kpesokl, 0~ U - HAQTONB! coAepkKaT No OOHON THAPOKCHILHON
TpyInie, X IO 3TOMY Ha3blBAXOT OJHOATOMHBIMH (peHonaMu. PeHOIBl ¢ He-
CKOJIBKMMH TI'HAPOKCUIAMU B OEH30JIBHOM AJpe Ha3bIBAIOTCA MHOTOATOMHBI-
MH; OHM MOTYT OBITh ABYXaTOMHBIMH, TPEXATOMHBIMHU H T.1I.

Ilo crpoenmio ¢eHonwl anamorydHsl cnupraM. CTpoeHHE CIIUPTOB BBI-
paxaercs oOmed opmynoit R— OH; nomnoOHO 3TOMY CcTpoeHwe (eHONOoB
MOYKHO NIPEACTaBUTE opMynol Ar — OH, rie Ar — apoMaTHIeCKHH pauKaJl.

1.2. XuMuUYeCcKHe CBOMCTBA

Kax crupTel, Tak ¥ (EHONBI COIEpkKaT MHAPOKCHILHYIO TPYIILY — OCTa-
TOK BOIBI M 00pa3yloT pAl aHANOTUYHLIX MPOM3BOAHBIX. OnHaxo B deHonax
3Ta IpyMnna MmoJ BJIMSHHEM HEIOCPEINCTBEHHO CBSI3aHHOIO C HEH apoMaTHye-
CKOTro gapa mpuobperaeT CBOMCTBA, 3HAYWTENIBHO OTIHMYAIOIIKME (PEHONBI OT
CIIHPTOB. B CBOXO oYepess rMAPOKCHIbHAS IPyNNa CYIIECTBEHHO BIUSAET HA
CBOMCTBA Anpa. Mrak, peakuuu GeHOI0B: a) 32 CHET THAPOKCUIILHOM TPYIIIE]
1 0) 32 cy€T OGEH30JBHOTO SApa.

1.2.1. Peakuun 3a CYET rHAPOKCHIALHON IPyNIbI

Obpazosanue genonamos. DEHONB! PearupyroT O MEJ0YaMu, 00pasys ¢
BBIIEJICHAEM BOJIBI (DEHOJATEI — NPOU3BOJAHbIE, B KOTOPBIX BOZOPO (HEHOIb-
HOTO T'HMAPOKCHIIa 3aMelIEH Ha METaJLI:

EHON EHOJIAIN HAdmpiid
@ 1y I

DeHOMATHl ABIAIOTCA AHANIOTAMU ATKOTOJIITOB CIAPTOB. AJIKOTONATHI Ha-
HeN0 THAPOJIM3YIOTCA BOJOM, TOrJa Kak (PeHo/AThl 00Nee YCTOWTMBEI K THIpPO-
3y, B ¢enonax, Gnaronaps BIAIHMIO apoOMaTHYECKOrO SAPa, BOXOPOJ MMOPO-
KCWJIa. NOJBIDKHEE, YeM B CIMPTaX, M OHM 00NanaroT OOJIBINMMM, 9€M CIMpPTEL,
KUCIOTHRIMI CBOMCTBaMU. OHAKO ()EHONBI — 04EHb CIa0hIe KHCIIOTEL.

Obpazoeanue cnodcuvix 2¢upos. [1pu 3aMenIeHA: BOOOPOAA B UX THI-
POKCHUIIEHOHM TPYIIIC KHACTOTHBIMH OCTaTKaMH (PEHOIBI, KaK U CUMpPTHI, 06pa-
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3YIOT CIIOKHEIE 3¢uphl. [locnenHue 0OBMHO MOMYYAOT NEHCTBHEM XJIOpaH-
THAPHIOB KACTIOT Ha (PEHOJIATHL:

0, O
| ]
—~ONa+Cl-C~-CH; —> —0-C~CH;3+NaCl
chenonam XNOPAHZUOPUO genunayemam
Hampus VKCYCHOU KUCIONIbI

Obpazosanue npocmuix 3¢pupos. 1IpoOXyKThl 3aMELIEHUS BOJOpOZA B
(GeHONBPHOM THAPOKCWIE JKUPHBIMHM HIM apOMATHYSCKHMH pajuKajamH
npeacTaBnA0T coOol mpocthie 3¢upbl ¢eHosoB. Hampumep, MNOMy4YeHHe
CMENAHHOTO—KHUPHO- apOMATHYECKOr0 MPOCTOTO 3(upa:

~ OlNa + 14 CH; —> @ ~ O~ CHj + Nal

henonam MEmUnUooUo Memuaerunosnii
Hampust SQUp

1.2.2. Peakuuu 3a c4éT OEH30/ILHOTO SAPA

['unpokcuNbHAs Tpyllla B MOJEKYJEe (PEHONOB BIMsAET Ha apoMaTHye-
ckoe Anpo kak 3amecturensb | pona. braromaps stoMy QeHOIBI OYEHL JIETKO
BCTYNAIOT B PEAKIIMM 3aMeIeHrs (HUTPOBAHNS, TaJlOreHUPOBAHUS U CYIb(H-
poBaHWA), a OEH30ABLHOE AP0 B HUX 3HAYMUTEILHO MEHEE YCTOMYMBO, YEM B
HezaMmeméHHoM OeHzone. bonbmioi IMpakTUYECKHd HMHTEpEeC HIpelicTaBiigeT
puTpoBanue (QeHosioB. Tak, Mpu AelcTBUM pa3daBIeHHON a30THOM KHCIOTHI
Ha OOBIKHOBEHHBIN (heHON 00pasyeTcs cMech O- M N- HUTPOQEHONOB. Ecnu
6paTh Oojiee KOHIEHTPUPOBAHHYH) KHCHOTY, TO MOIYYArOTCA JHHUTPODEHO-
bl ¥ KaK KOHEYHBIH NponaykT 2, 4, 6 — TpUHUTPOPEHON (MHKPAHOBASL KUCIIO~
Ta). Bee 3TH mpoiecchl MOXHO YIPOIIEHHO IPEACTABHTh CXEMOM:

OH (i}H
|

H,SO4(x) O2N— - NO;
>

+ 3HONO;(k) + 3H,0

CbEHGJ?I I!VO;_J

2,4,6 - mpunumpogenon
14

2. DKCnepuMeHTanbHas 4acThb

OnwiT 2.1. lloryuenne denoiniTa HATPHSA

B npobupky nomecture 4 Kammm sMmyiabcun (heHONa B BOIE M J0OABBTE
Z Kami pacTBopa rHIpokcuaa Hartpus. OOpasyercsa nmpo3padHbiii pacTBOP
(eHOIATA HATPHA, TAK KaK OH XOPOIIO pacTBOPSAETCA B BOJE B OTIHUHH OT
(enona. PacTBop ocTtaBeTe )18 CAEAYIONMEro omsiTa (2.2.).

DeHoJbl 001a0ar0T KACTOTHRIMU CBOMCTBAMHM, OHM JIETKO BCTYIIAIOT B
peaKIIo ¢ BOAHBIMHE pacTBOpaMH Luenoded, o0pa3ys aHAJIOTHYHBIC aJIKOIO-
JsiTaM QEHOATEI,

Onpir 2.2, Paznoxenne GeHoaATA HATPHSA COJAHOH KHCJI0TOH

K mojioBuHE npo3padHoro pacrsopa (eHossura Harpus (M3 onwita 2.1.)
no0aBLTE OAHY KAIUIKD pacTBOpa CONSHOM KHMCIOTHL. Beigensercs cBoOoHbIHl
(GeHON B BHIE AMYIBCHH.

XHMH3M nporuecca:

— ONa + HCl —> @—OH+N&C!

DeHOIATH MENOYHBIX METAJUIOB KaK COJIM CIAa0BIX KUCIOT M CHIBLHEIX
OCHOBAHHHM B BOJHOM PAaCTBOPE YaCTHYHO THAPOJIM30BAHbBI, MOITOMY HX pac-
TBOpBI 00JIafaroT MEeNoYHoi peakuueit. MeHOMBI MOXXHO BBIIEIUTh U3 pac-
TBOPOB (PEHOIATOB JaXKe NEACTBUEM Tako# cnaboi KMCIIOThI, KaK yroJIbHasl.

Ongit 2.3. Peakuun ¢penona ¢ xaopuaom xenesza (1)

B npobupky nmoMmecTuTe 2 Karuii pacTtBopa ()eHona, nobasbTe 3 Kamiu
BOJABI ¥ | Kammo pactBopa xuopuna xkenesa (I11). [lossnsercs HHTEHCUBHOE
KpacHO — (HoNeToBOEC okpamuBanue. @erHonsl ¢ xymopuaoM skenesa (II1) B
BOIHOM pPAcTBOpPE JAIOT LBETHYIO PEAaKIUIO BCIEACTBHE 0Opa3oBaHusi OKpa-
IEHHOTO COEIMHEHMS

— OFeCl,, Tounee, oxpameHHOro HOHa

2
~ OFe™. Dta peakups CITyKuT [T KAUeCTBEHHOTO OTKPBITHSA
(heHOJIOB.
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OnpiT 2.4. bpomupoBanune ¢penona

B npobupky momecTudte 2 Karum OpoMHOH BOABI M H00aBbTE 1 Karumo
BOJHOTO pactBopa ¢eHona. bpomHasd Boia 00€CHBEYUBAETCSH, KUIKOCTE

MyTHeeT BCleAcTBHE oOpa3oBanms 0enoro ocajaka TpudpoM@eHona.

XHMH3M npoLecca:

OH CI)H
|

Br — — Br
+ 3Br; > + 3HBr

henon By

2,4,6- mpuﬁpﬂmqbe;mﬂ

KonTpo/bsHbie BONPOCHI

1. Kakue coeTMHEHHs OTHOCATCA K (peHONaM, apoOMaTHIECKUM CIiupTam?

2. HoMenknatypa u u30Mepusa GeHoJIOB.
3. XuMuueckue cBoOMcTBa. Peakuumu 3a CUET THAPOKCUIBHOM TPYIIIL.

Peaxiiim 3a cu&T O€H30JIBHOIO S1pa.
4. CpaBHUTH XMMHAYECKHE CBOMCTBA CIIUPTOB U (PEHOJIOB.
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JIABOPATOPHAA PABOTA Ne 3

Anbaernibl ¥ KETOHbI

Hene paborsl: W3y49uTh cOCO0B! NONYISHHS ANbISTHIOB M KETOHOB U
CPaBHHTE MX XUMHYCCKHE CBOHCTRA.

1.TeopeTuyeckas yacThb

ANTBIETHIBLI H KETOHBI [TPEICTABISIOT cOBOH MPOU3BOAHBIE YTIIEBOXOPO-
JOB, B MOJEKYJNaX KOTOpPhIX MMEETCH KapOOHWIBHAs TIpyrmma, HasklBacMasd
TaKXKe KapOOHMIOM,

\m
A=0

AJTbAETHIAMH Ha3bIBAIOT COENMHEHMA C KapOOHWIBHOU TpYMIoii, B KO-
TOPBIX aTOM YTJICpOJa 3TOH IPyIIbl CBA3aH, 10 KpalHEeH Mepe, C OHUM aTo-
MOM BOJOpOJa;, KETOHAMM Ha3biBaIOT KapOoHWICOomEpkKallue COeIHHEHMS, B
KOTOPBIX Yriepos KapOOHWILHON IPYTINbl ¢BA3AH € ABYMSA YITIEBOAOPOIHEBI-
MU panukanamu. CTpOEHHE anbAETHAOB U KETOHOB MOXKHO NPENCTABUTH Cle-
IYIOWHMH 00mMH popMyIamMHu:

=0 R
R—C” M 1
““\.H R//'

anboe2uo KEMOH

AJIBAETAIBI ¥ KETOHLI OTIMYAIOTCA IO 1LIEIOMY PSOY CBOMCTB, OHAKO,
biaronaps HaTMYUIO B T€X U OPYTUX KapOOHMNLHOHN I'PyNIEL, B HX CBOMCTBAX
€CTh MHOT0 O0MIETO.

1.1. Crpoenne. M3omepus

[IpocTedmui anplerun COAEPXUT OAUH aTOM YIVIepoa; OH Ha3bIBAETCSA
MYPaBbUHBIM aJIbAETUAOM WK (DOPManbIeTrHIOM

H—ﬁ'HH wi H-CH=0 wmu CH,=0
9,

JTO €AVHCTBEHHBIN aNbIErHI, B KOTOPOM KapOOHMIbHAS IPYIIIa CBA3a-
Ha ¢ ABYMA aTOMaMH BOJIOpOJa, WX, HHAYE, B KOTOPOM aJIbAerHAHAN IpyInia
COEIMHEHA HE ¢ YITIEBOJOPOIHBIM PaJuKanoM, a ¢ aTOMOM BOIOPOJA.

17




Bce npyrue anbaerubl MMEIOT CTPOSHHE, COOTBETCTBYIOMIEE MpHBE-
néxgol Beime ¢gopmyne. Tak Kak anbAeruiHas rpymmna o0pa3oBaHa TONBKO
IEPBUYHBLIM YIJIEPOJHBIM ATOMOM, IIO3TOMY OHa BCerja paclloNOXKeHa Ha
KOHIIC YIJIEpOMHON LETH MOJIEKYJb! anbaeruna. Ui anbIeruios BO3MOXKHa
H30MEpHS yINIEpoAHOro ckenera. Hampumep,

o
CH;y—CH;— CH;“E“‘“H U CH_;"'CH‘"?‘"“H
0 )

MACHSHBI ANbOe2Uuo U3OMACHSHBII Alb0e2Uo

H3oMepusi KETOHOB OOYCIIOBJIEHA, C OOHOW CTOPOHBI M30MEPHEN YITIEPO/I-
HOTO CKeJIETa, ¢ APYIOoH — H30MEpHell NONOXKEHsSI KapOOHUIBHOH! (KeTo-) IpyIl-
IIbl B YIJIEPOHOM Lieny MoJieKyibl. Harpumep, usoMepHs yriiepoIHOro CKeera:

H;C H;C.
N\ AN
=0 H;C_ =0
CHgCHQCH; /CH
H;C
MEeMUNNPONUIKEMOH MEMUTUIONPONWIKEMOH

M3oMepust TOJIOKEHMS KETOTPYIIIIb:

CHH——CH;—ﬁ*CHE — CH; CHg—ﬁ— CH, — CH, — CH;
O @,

OUIMUNKEMOH MEMUNNPONUIKENOH

AnbIeruabl 1 KETOHBI C OJAMHAKOBBIM YHCJIOM YIJIEPOJIHEIX aTOMOB H30-

MEpHBI APYT [APYrYy IO TONOXEHWI0 KapOboHwibHON Trpymmbl. Hampumep,
alleTOH ¥ NPOINAIOBBIA anbAeru] UMEIT OAWuHAKoBbIN coctaB (C3Hz0) U sB-

JIAXOTCA U30MEpPaAMMU.

CHg—ﬁ'—CHg- CH3—CHg—ﬁH

O .

ayemoH NPONUNOBBLI
anvoesuo
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1.2. XuMHa4YecKHe CBOHCTBA

brrarogaps HaTH4MIO B MOJIEKYJIAX albAETHIOB H KETOHOB XapOOHWIb-
HOM IPYIINGl 3TH COSAHHEHNA OYECHB aKTUBHBI B XUMHWYECKHX peakiwax. [Ipu
9TOM ANBJEIHALL ropasno 0olee peakIMOHHOCIIOCOOHSI, 4eM KeToHbl. Oc-
HOBHBIE IDYINBI PEAKIMH ATBOETHIOB W KETOHOB: a) peakUdM OKHMCISHMS,
0) peakitiy TPUCOSNMHEHMA 110 MECTY JBOHHOM CBS3H KapOOHWIBHOM IpyII-
1b], B) PEAKIHY 3aMeMeHHA KapOOHMIEHOTO KHCIOPOAa, T) peakiyd 33 CUéT
YIJIEBOJZOPOIHOTO PaayKaia ¥ 1) MEXKMOIEKYIISPHBIE PEAKLHM.

1.2.1. Peakuum oKucIeHHS

AJNBIEruIbl ¥ KETOHBl PA3IMYHO OTHOCHTCA K NEWCTBUIO OKHCIIHTENEl.
AllbJErdabl OKHUCIIFOTCS OY€Hb JIEFKO; 3TO 00YCJIOBIIEHO TE€M, YTO B MX MO-
NEeKynax NpH YXKE€ OKHUCICHHOM YIIepoJHOM aroMe KapOOHWIBHOM TIpyIIIIbI
UMEETCA BOOOPOMA, KOTOPBIM ITOJ NEUCTBHEM PA3JIMYHBIX OKHCIIHTENEN OKUC-
jsercs, obpasys rpymmy —~OH. TakaMm o0pasoM, anpleruiHas rpynmna mpe-
BpamaeTcs B KapOOKCWIbHYIO, M allbAET MBI, CIEI0BATEILHO OKHUCIAIOTCS B
KapOOHOBBIE KHCIOTEL ¢ TAKMM K€, KaKk M B HCXOIHOM AIBAETHIE, YHUCIOM
YIJIEPOIHBLIX aTOMOB:

0
Rv-limﬂ }Rmﬁ’——-OH

O
anvoesio Kucioma

KeTOHBI OKHMCIISIOTCS 3HAYMTENHHO TPYAHEE, B UX MOJEKYNIAX MPH YIKe
OKHCIIEHHOM YIJIepoae KapOOHMIBHOM IPYyNIlbl HET BOAOPOHA, ¥ B 3TOM OT-
HOIIEHHH KETOHBI HE OKUCIAIOTCA CIabbIMUA OKUCIUTEIISMM.

PazimarHoe OTHOINEHHE K NEeHCTBMIO cnabbIX OKUCAMTENEH HCHOIB3YIOT
JUISL KAYE€CTBEHHOTO OTKPBITUS alTbAETUIOB B OTIMYUE OT KETOHOB.

1.2.2. Peakuun npucoeiMHenus K KapOOHWILHOM rpyme

3a CYET HBOMHOM CBA3H KapOOHUNBHOM TPYINTLGI ANBAETHIL U KETOHBI
BCTYIIAIOT B pasiMiHbIC PeakUMM npucoenuHeHus. M B 3TOoM ciydae anbie-
TUbl OOBIMHO OONEe aKTHBHBI, YEM KETOHBI.

Bocemanosnenue anvdecudos u xemonos (npucoedunenue 6000poda).
Bonopon B MOMEHT BHIIENCHHS NPUCOSIWHACTCA K KAapOOHWILHOH Ipymme
aJIbJIETMI0B U KETOHOB. AJIBICTHIBI BOCCTAHABIHMBAIOTCH B IEPBHYHBIE, a
KETOHBI — BO BTOpHYHLE ciupThl. Hanpumep:
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»0 -
cH,—C°  + H-H Ny CH,—CH,-OH

~H
YKCYCHBIU IMUIOBLLU CRUPIM
aAnLOecuo (nepeuynviil)
CH; | CH;
N Ni b
,,C':O + H~H > , CH — OH
CH; CH;
aRemon U30NPONUNOBbIU CHUDM
(xemon)

(8MOpuYHbIU)

Tuopocyneumnas peakyus. ANbACTHIB! IPUCOCIUHAIOT THAPOCYNbGHUT
Hatpus NaHSO;, 00pasys KpHCTAUIMHECKHe TUAPOCYIR(MHTHBIE NPOU3BOJ-
HBIC.

R—CH =<~~~ 80:Na R—CH—50;Na
. 1 >
O H OH
anvoe2uo euopocynvumroe
nPOU3B00HOE

Keronsl Taxke OalOT 3Ty PEakIHiO: HO HE BCe, a MPeHUMYIIeCTBEHHO
JUOIb T€, Y KOTOPHIX NPH KapOOHWIBHON IPYIIIe eCTh XOTA Obl OOHA METHIIb-

Hag rpymnna. Peakuuio ¢ THOPOCYIL(MUTOM NPUMEHSIOT IJ BBIACIICHUS aJib-
JETHAOB U KETOHOB W3 Pa3IAdHbIXx CMECEM.

1.2.3. Peaknuu 3aMellieHHs KHCI0Poaa KapOOHHIBLHOM IPyNIbI

3amewenue xucnopooa 2anozenom. Ilpu pevicteuu xnopuga (PCls) win
opomuna (PBrs) docdopa (V) Ha anpAeruipl WK KETOHE! KHCIOPOX Kapbo-
HUIBHOM IPyIIbl 3aMEINAaeTca aToMaMHu rajgoresa. Haopumep:

CHg—“CHz—CH:O + PCZJ'_"'"'} CHj“CH}“CHCE} 7 POCfg
NPONUIOBLIU 1, 1- ouxnepnponan
anboezuo

Peaxyus ¢ cpenunzuopazunom. AnbIEriuapl U KETOHBI B3aUMOAEHCTBYIOT
¢ ¢emmmruapasuHoM (NH, — NH — CgHs); npy 3TOM BBIAEIAETCSA BOAA U 00-
pa3yroTcs GEeHWITHIPa3oOHbl ANbAETHIOB HIH KETOHOB!

20

0
rR—C?
NH

anvdesud  QeHunzudpazuH enunzudpa3on anboecudd

“+ HQN*NH“C;;H_-;W R“CH”N—NH“C,jHj

QeHUNTHAPA30HbI ~ KPUCTAIUIMYECKHE BEIISCTRA, UX TMPHMEHSIOT MpH
BBIICJIEHHMM ¥ HAECHTH(UKALIAK aNbJETHI0B H KETOHOB.

1.2.4. Peaknuu, B KOTOPbLIX YYACTBYIOT YIVIEBOAOPOIHBIE PaHKAIb]
ANbJACIHAOB H KETOHOB

AJBIETHABL H KETOHBI BCTYNAIOT B PEaKIMIO HE TOJBKO TPH YYACTHH HX
KapOOHMIBEHOH TPYIUIBI, HO H 32 CYET CBI3aHHBIX C Hell YIJIEBOIOPONHBIX
panukanos. KapOoHwibHas rpynma OKasblBaeT ONpeleinéHHOE BIMSHHE Ha
TEYESHHUE STUX peaknuil. B npenenbHbIX anbaeruiax H KETOHAX O] BIUAHUEM
KapOOHMIIEHOM IPYNIibl 0co0YI0 MOIBIKHOCTE MPHOOPETAIOT ATOMBI BOIOPO-
Ja OpH YIIEPOAHBIX aTOMax, COCEMHMX ¢ 3TOH IPYIIION, MM KaK TOBOPIT
WHAYe, B ¢ — MOJJOXXECHHH K KapOOHMIIBLHON TPYINE; OHU JIETKO MOJBEPrarTCs
3aMEIEHHIO.

3amewjenue 6ooopoda 8 padurane Ha 2anozeH. BONOPOIHBIE aTOMBI B
pamuKaniax anblerHaoB M KETOHOB 3aMENIAlOTCA HA TalloreH Jierye, 4eM B
NpEeNeNbHLIX yriieBogopoaax. ['ajored 3ameniaeT moJBHKHBIE ATOMBI BOJIO-
pona B O — ION0XKEHUH K kKapOouunsHo#M rpyrme. Hanpumep:

(lj'f
CH; — CH, — CH; MC:H——-‘E—& CHy—CHy ~CH- C :fH + HCI
MACISIHBIN ATb0e2UO A-XJIOPMACIAHBIU AlbOe2U0

Peaxkyuu na 080UHYIO CEA3b OISl HENPEeOeNbHbIX Alb0e2Ud08 U KemOoHOs.
[Tono6HO THUNEHOBEIM YIIIEBOAOPOLAM HeTpeaenbHbIE ANbAETHUAL X KETOHEI
TAIOT XapakTepHbie peakiuy Ha 3TUIECHOBOIO OBOMHYIO CBA3b. OHH obeciBe-
4YUBAXOT pacTBop Opoma. Hampumep:

O O
y
CH, = CH- C:H—ﬁ”f—:» CH, ~CH - &
H
Br  Br
- aKkpoaeun a, f-0uUbpoOMNPONUOHO8HII
anedezuo
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2. IKCNepuMeHTanbHas 4yacrtb

2.1. llonxyuyenue aneroHa H3 aNeTaTa HATPHS

B cyxyro nmpobupky nomectute okoio 0,1 r o0e3B0KEHHOTO aLeTaTa Ha-
TpHuA (BBICOTaA CNIOS IOJKHA OBITH OKOJIO 3 MM). 3aKpOHTE HPOOHPKY IPOOKOH
C Ta300TBOAHOM TPYOKOH, HIDKHUI KOHEL, KOTOPOU OIyCTUTE B MPOOHUPKY €
6-8 xamismu Boabl. Jlepxka npoOUpKy ¢ aneTaToM HaTPUd B NOPHU3OHTAIEHOM
MIONOXKEeHUH, Harpeiite e€ Ha cnupTOBKE. 1laphel aleToHa KOHIEHCHPYIOTCA B
BOJIE, HAXOMAIEHCS B NPOOUPKE — NPUEMHUKE.

XuMH3M IIpoLecca:

O

J’O 4"‘""0 T |-1 i | -3
CH_—‘{'_C T NaO—(C — CHj m—p CHg“(_,"'- CHg + NﬂgL03
~ONa

[Tocne ocTeIBaHMS MEPBOM Npobupku A00aBbTe B HEE 1 KAIUKO KOHUEH-
TPUPOBAHHON COJIAHOM KHUCHOTHL [IPOUCXOIUT CHITBHOE BCTICHUBAHUE BCIIEH-

CTBUE BhIIcIEeHUA okcuaa yraepoga(lV).

Na,CQ; + 2HCI—> C0, + 2NaCl + H.0O

2.2. Ob6pazopanue YKCYCHOI'C AJIbernia u3 3THJI0BOI0 CIHPTA
NpH OTHIeNJIEHHH BOAOpoaAa (AeruIpHpoOBaHHKS)

[ToMecTHTE B CYXYIO IMPOOHPKY 3 MJI 3THIOBOTO CIHMPTa U 2 MJI BOMBI.
3aTeM B IUTAMEHH CIMPTOBKY MPOKAJIWTE CBEPHYTYID MEAHYIO IPOBOIOYKY,
IMPH 3TOM MeJib YepHeeT. ['opAauyro MEeIHYIO MPOBOJIOKY OBICTPO IIOMECTHTE B
NpoOUPKY CO CIHMPTOM M TOTYAC XK€ HEINOTHO 3akpoiTe mpoOkoH. Crmpt
OYpHO BCKHUIIAET, MOABISIETCS XapaKTEPHBIM 3amaxXx YKCYCHOTO albAeruja, a
MeJIHas IPOBOJIOKA CTAHOBUTCSA SIPKO — KPacHOM.

Korpa 6ypHoe KUIIEHHE CIMPTA IPEKPATUTCS, BCTaBhTE IIPOOKY IUIOTHEE
H OXJaauTe NpoOHMpPKY B CTakaHe C XONOoLHOW Bomou. Ilocie oxuraxkaeHus

nepeneite comepkuMoe MpoOUpKH B OPYryl0 IpoOupKy ¥ nobaBbTe K Hel
IPUMEPHO pPaBHBI O0BEM BOMBL, KOTOPOH IIPENBAPUTEIBHO OMONOCHHUTE

MEIHYIO TTPOBOJIOKY B MePBOii mpobupke.

[Ipn npokaymBaHWKU Ha BO3AYXE IOBEPXHOCTHL MENHOM IMPOBOJIOKH dac-
THYHO OKkucnsercd. O0pasyromuicad B BUIE O4YEHb TOHKOW IMNEHKHA OKCHUI
MEIOH B ropsdeM COCTOSHHMM JIEI'KO BOCCTAHABIMBAETCHA CIHUPTOM OO SAPKO —
KpacHOM MeTa/UIMYECKOH MeTH.
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XHMH3M nIpouecca:

H
1~ N 20
H;C—-C—-OH |+ CulO| > CHy=E + Cu + H,O
U [ SR NH
F"H 4
L 27
b .

[lomy4eHHbIi BOOHO-CITUPTOREBIH pPacTBOpP YKCYCHOIO aJbIETHOA COXpa-
HUTE IU1d onbita 2.3.

2.3. liBernan peaknusa HA AJNbACTHAbI
¢ PyKCHHCEPHUCTOM KHCIOTOH

B nBe npobupku noMecture pacTBOp (PYKCHHCEPHHCTON KUCIOTBHL U A0~
OapbTe B OJIHY W3 HHMX 2 Kaluld pacTBopa (pOpMaibIervna, a B OPYTYIO — 2
KaIid YKCYCHOI'O anbieruia, NoJIy4eHHOTO B OIbITE 2.2.

PacTBOp (PyKCHHCEPHMCTOMH KHMCIOTBI IpH noOaBieHHd pacTBopa (op-
MaIbJCTHIA TOCTENICHHO OKPAIlMBaeTCA B (PHOJICTOBBIN LBET, MpH mobaBie-
HUA YKCYCHOTO albAeTHJIa — B PO30OBO — (DUOJICTOBBIM IBET. DTa peakmys
SIBIACTCA KAYECTBEHHON peakuei Ha ajabaeTr b,

2.4. OTHOMIEHHE AJTBAETHI0B H KEeTOHORB K CJI20bIM OKHCIRTEISIM

B npobupky nomecrure 2 kanim pacTBOpa HUTparta cepedpa u NobaBbTe
| xammo pacrsopa ammuaka. OOpasyromuiics Oypelil 0cafok rHAPOKCHAA
cepeOpa pactBopure B M30BITKe aMMHaka. 3ateM npubassTe | xammo pac-
TBOpa (popMasiberiia ¥ MEJJIEHHO MOJorpeiTe colepxumoe NpoGUpKH Ha
criMpToBKe. U0 Habmonaere?

XHMH3M npouecca:

24gOH—> Ag,0 + H,0

Ag,0 + 4NH,OH —> 2[Ag(NH,),]JOH + 3H,0

0 0
H—C_ + [Ag(NHy) JOH—> F—CT  + Agl+ 3NH; + H,0
S
H ONH,

JTa peakuys SABIACTCA KAYECTBEHHON peakumed Ha ambaerugsl. OImBIT

IIOBTOpPHUTE C aueToHOM. Yro Habmomaere? ChHenaiite BEIBOX 00 OTHOIIECHUM
ANBICTHAOB ¥ KETOHOR K CJIA0BIM OKMCITUTEIISAM.
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2.5. BzaumMojaelicTBHE AJbAECTHIOB H KETOHOB
C THAPOCYNL(HTOM HATPHSA

B npoOupky moMecTHTe S5 Karellb HachIMIEHHOTO BOJHOIO pacTBOpa

ruapocyiakbuTa HATpHs ¥ S5 kanens (popmansaeruna. Cierka pasorpepuryocs
CMeCh OXJIaIUTE B JIeAJHOH 0aHe, OCTOPOIKHO NOTPUTE CTEKIISIHHOH Imajio4-
KOi O creHku npoOupku. CMech OCTaBbTe CTOATE. BCKOpe HauyuHAET BHIIIA-

NaTh KPUCTAJUIMYECKHI 0Ca0K THAPOCYIb(MUTHOrO MPOH3BOJIHOTO.

XUMH3M Mpouecca:

H —ﬁH s S irO;Na s ] —?H —S0;Na
>
O <——- OH
popmaivoe2uo 2UOPOCYIbPUMHOE
NPOU3BO0H0E

OmneIT IIOBTOPUTE C alieToHOM. YTO HabmogaeTe? Hanmmure ypaBHEHME
peaKLMH.

2.6. onyaeHne peHHIrnApasoHa YKCYCHOI0 ajibAernia

B npobupky NMOMECTATe 5 Kallellb COJITHOKHMCIOro (PeHWITHApasuHa U J0-
faBbTE HECKOJLKO KPUCTAUIOB alleTara HATPHA. 3aTeM IpH BCTPSXMBAHWK JIO-
6arbTe 4 Karui¥ YKCYCHOTO albAervaa. BemanaroT KpucTajuibl (eHWITHApasoHa.

XHMMH3M IIpoLecca:

CﬁHjNH_NHE'HCJ 2 CH_:.'CGON-‘:I >
“‘?‘CﬁHj—NH—NHQ T+ CHjCOOH + NaCl

CH;— C =/ O+HAN—NH — C4Hs —> CH;~ CH = N — NH — CsHs+H,0
| e G enunzuopazon
& VYKCYCHO20
arvdecuda

KoHTpOoJ/IbHBIE BONPOCHI

1. Jlate onpeneneHue QyHKUAOHAIEHON IPYIINIE albICTHIOR M KETOHOB.
Kakue coequHEHUS HA3bIBAIOT AJIBIETHIAMH, KETOHAMM?

2. HomeHKNaTypa 1 U30MEpPHA allbJIErHI0B U KETOHOB.

3. XyMHUYEeCcKHe CBOMCTBA albJECTHMI0B H KETOHOB. B 4€M CXOACTBO M
pasiddre B CBOMCTBAX albJETIHI0B U KETOHOB?

4. KauecTBEHHBIE PEAKITAN HA AJIBICTHIBI.
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JIABOPATOPHAA PABOTA Ne 4

KapboHoBble KMCNOTHI

Henb paGoTel: H3y4aTh CBOMCTRA KAPOOHOBLIX KHCITOT.

1. TeopeTUveckas 4acTb

KapOOHOBEIMH KHCIOTAMH HA3BIBAIOT NMPOM3BOIHbIE YINIEBOLOPOIOB, B

MOJIEKYyJIaX KOTOPBIX ONMH MIIH HECKONIBKO YIJIEPOIHBIX aTOMOB 06pasyroT
KapOOKCHIBHYIO IPYIIY, WITH KapOOKCHT:

~C~0H 15 R 151 — COOH

I
O

B 210l cnoxHOH (QYHKUMOHANBHOH rpyImie COeXMHEHBI APYT ¢ APYIOM
JBE IIPOCTBIE KHCIOPOJCOAEpKalle IpyNmMUpoOBKH KapbonuwnsHas >C=0 wu
FMAPOKCHIBHAA (HIH THAPOKCH-) rpymma-— OH. Bomopon xapBokcmisHO
rpynmsl 00yCHaBIMBAET KUCIOTHBIE CBOMCTBA KapOOHOBBIX KHCIOT. Yucio
KapOOKCHIILHBIX IPYINI XapaKTepH3yeT OCHOBHOCTL KHMCIOTHL B Monekynax
OTHOOCHOBHBIX KHUCJIOT — OfHA KapOOKCUNbHAS TPyINa, NBYXOCHOBHBEIX KH-
CIIOT — ABE KapOOKCUIILHBIE TPYIIITHI.

1.1. IlpenennsHbie 0AHOOCHOBHBIE KHCJIOTHI

1.1.1. Crpoenue. M3omepus

B cTpoeHHn B M30MepHH NPEeNbHEIX OIHOOCHOBHBIX KUCOT HABIIONA-
€TCA aHAJIOTHA CO CTPOCHUEM M U30OMEpPHEH anbIeruIoB.

KapOokcunbHas rpynma, Kak ¥ anbIeTHIHAS, MOKET ObITh 00pazoBaHa
JIAIIE TIEPBLIM YIJIEPOIHBIM aTOMOM.

IIpocTeinmid mpencTaBATEeNIs TOMOJNIOTHIECKOr0 psiia IPEAETbHBIX Ofl-
HOOCHOBHBIX KHUCJIOT — MypaBbMHAA KHCIIOTA

/?O

H-C-0H.

B Monexynax BceX ApYrux OZHOOCHOBHBIX KHCIOT KapOoKcHibHAS
rpynma COeMHEHa HE C BOAOPOIOM, & C YIVIEBOAOPOAHBIM PaIUKAIOM; WX
CTPOCHHE MOXKHO IPENCTaBUTH 00mel Gopmytoi

J’O

R-C-OH.

23




O6mas GopMyiia NpeReNsHBIX 0HOOCHOBHBIX KHCIIOT C\fly, ) COOH.

Tt OMHOOCHOBHBIX KHCJIOT BO3MOXHA TOJBKO M30MEPHSA YIJIEPOIHOrO
ckenerta. Tak, cocras C3H,COOH AMEIOT ABE M30MEPHBIE IO YITIEPOIHOMY
CKEJIETY KHCIOTBI, KOTOPbIE HA3KIBAKOT MaCIITHBIMH KHCTTOTaMH:

-
CH;—CH;—CH;—%‘—-—OH C’H;—Cleil?*OH
0 0
MACJHHAA KUCIOomMdAd HIOMACHAARAA KUCIOMA

1.1.2. XumMuyecKHe cBOHcTBA

XUMHUUECKUE CBOMCTBA KapOOHOBBIX KUCIOT ONpENENstoTCsS CBOHCTBAMU
kKapOOKCHIBHOM IPYIIIBl U CBA3AHHOIO C HEM YIJIEBONOPOAHOrO paaukana, a
TAKKE WX B3aUMHBIM BIIHSHUEM.

OCHOBHBIE TPYHITBI peakuuii: a) OOyCHOBJIEHHBIE TOABHXHOCTBIO aTOoMa
BOLOpOja B Kapbokcuie; 6) OCHOBAHHBIE HA CIIOCOOHOCTH THAPOKCHWIBHOU
rpyibi KapOokcuia 3aMellaTsCs pasjMgHbIMH aTOMaM{ WM TpyNaMuy;
B) 3a CUET CBA3aHHOTO C KapOOKCUIIOM YIJIEBOJOPOIHOIO paiuKaia.

1.1.2.1. Hoodsuxcnocms 8000p00a KApOOKCUNbHOU 2PV B!

KapGoHOBBIE KHCIOTHI B BOAHBIX PAacTBOpAX HMCCOLMHUPYIOT, 00pa3ys
KaTHOHbI BOZOPOAA ¥ aHHOHBI KUCIOT (KapOOKCHIaTaHHOHE).

R-COOH €—= R-COO +H'

xapboHosas
Kucioma
CH; - COOH &2 (CH;-CO0 +H
YKCycHas AHUOH
Kucaoma YKCYCHOU

KUCTORb

[To>TOMY pacTBOpHMBIE B BOJE KapOOHOBBIE' KMCJIOTEI OKpamMBarOT
NaKMyC B KpacHBIM IIBET, IPOBOIAT JJIEKTPUYECKHH TOK, MMEHOT KUCIIbIN
BKYC, T.€. SIBJIFOTCS SJIEKTPOJIMTAMU U IPOSBISIOT KACIOTHBIE CBONCTEA.

Obpazosanue coneu. IIpyu B3aUMOJEUCTBAM ¢ OCHOBAHWAMH, C OKCUIAMH
WIK C aKTUBHBIMHA METAJUIaMH BOAOPOJ KapOOKCHIBHON I'pYIIBI KHCIOTHI
3aMEINAeTes Ha MeTaul B 00pasyroTcs coiv KapOOHOBBIX KHUCTIOT.
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CHjmﬁf-om NaOH ——> C‘ijﬁ.‘mONa—FHJO

0 0
VKCYCHAA ayemam
Kucroma HAMpuUst

1.1.2.2. Peaxyuu 3amMeueBUR 2UOPOKCUNA € KApOoKCune

I'BapoxcHnbHas Ipynia B KapOOKCHIIE KHCIOT MOXKeT OBITE 3aMelleHa

aToMaMH HIH TpyrmaMi (X); oOpasyromuecs Mpy 3TOM COSNHHEHHS Ha3bi-
BAIOT MPOM3BOIHBIMHM KapOOHOBEIX KHCIIOT, CTPOEHHWE HMX MOMHO TIpeIcTa-
BUTH 001IEH QOopMYIIOM

R-C-X
|
0.

Obpasosanue zanozenan2udpudos rkapbonogeix ruciom. | HAAPOKCHI
KapOOKCUIBHOM IPYIIBI MOKET OBITh 3aMEINEH IaJIOreHOM.

R-—-ﬁwOH+Pij--——& R*E(E*CZ + POCI; + HCI

O 0
kapborosas XJIOPAH2UOPUO
Kucioma KapbOHOBOU KUCIOMb

Obpazosanue cnodicHeix 3¢upos. CIoXHBIMU 3(UpaMy Ha3bIBAKOT IIPO-
M3BOJIHbIE KapOOHOBBIX KUCIIOT, 0Opa30BaBIIVECH B PE3YJILTATE 3aMEICHUS
THAPOKCUITBHON IPYTITIBI B KApOOKCHIIE KUCIOTH Ha ocTaTok cnuprta —OR.

R-ﬁ*_om—f;ro-ﬁ’ }Rwﬁ?mO-RfﬁﬂHgO

O O _
Kapbonoeas CNIONCHBI
KUcioma shup

1.1.2.3. Peaxkyuu 3a cuém y2/1e6000p00HO20 PaduKa1a

["ajioreHs! MOIyT 3aMeiaTh BOJOPOM B YIVIEBOJOPOMHEIX pajuKanax Ku-
CIIOT, 00pa3sys raJloreHKapOOHOBLIE KHMCIOTHI; IPH 3TOM IO BIHSHUEM Kap-
OOKCHIIBHOM Tpyrmibl Hanbolee JIETKO 3aMEINAlOTCS aTOMBI BOXOPOJA B O—

MOJIOKEHUH K 3TOM Ipymme, T.e. NPU COCeNHEM ¢ KapOOKCUIIOM YIIIEPOIHOM
ATOME:
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Y 5 a a
CH; -CH, - CH;—-COOH + Bry=——> CH;~CH, - (IZ'Hw COQOH + HBr
Br
a~ OpoMMACIAHAS
Kucioma

2. JKCrnepuMeHTanbHasa 4yactb

Onpir 2.1. PacTBOpEMOCTH B BOJA€ PA3THYHBIX KHCJIOT

Tpy Karutd WX HECKOJIbKO KPUCTAINOB KaKIOH M3 MCCIeNyEMbIX KH-
crnoT B30anTaiiTe B MpoOUpKe ¢ 5 KarsMK BOJBL BECiH KHCIToTa HE pacTBOpSI-
ercs, npobupky Harpeire. ['opgaue pacTBOPEI OXTIAMHTE U OTMETHTE BBIIE-
NeHye KPUCTAIJIOB KUCIOT, PACTBOPHBINMXCS JIMIIL NPH HArpEeBaHUM.

JUrt BceX MapanfielibHblX Ipod OepuTe paBHbIE KOJIMYECTBA KUCIOTHI U

PaCTBOPHTEIS.

OunoiT 2.2. KHCI0THBIE CBOHCTBA KAPOOHOBBIX KHCJIOT

2.2.1. B tpu mpoOupku momMecTHTe Mo 1 Kalle pacTBopa YKCYCHOH KH-
cinotsl. B nepryro nmpobupky nodassre 1 Kaniio METHIOBOIO OPaHXEBOTo, BO
BTOPYIO — KAIIIO JIAKMYCA M B TPETHIO — KaIuo (edondraierna. B npodup-
Ke C MeTHJIOBBIM ODPAHKEBBIM IMOABJBIETCS KPacHOe OKpallMBaHHE, B IPOOHD-
Ke ¢ JTaKMyCOM — po3oBoe. DeHon(TanenH 0cTaéTcs OeCIBETHBIM.

2.2.2. B npofOupKy IMOMECTUTE 2 KaIliu pacTBOpa YKCYCHOM KHCJIOTHI U
n06aBsTe HEMHOro Marsus. K oTBepcTHiO NPOOUPKH IMOJHECUTE TOPSAIIYHO
nyauaky. HaGmronaeTcss BCHBIIIKA, COIPOBOMKMAIOLIASACA DPE3KHUM 3BYKOM,
XapaKkTepHbIM s BCIBIMIKH CMECH BOJOPO/JIa 1 BO31yXa.

XHMHU3M mpomecca:

4° /¥
2CH;—~C=OH + Mg—> { CH;—C-0-), Mg + H;

ayemam MazHus

2.2.3. B mipobupky HasedTe 2—3 KalUlM pacTBOpa YKCYCHOU KHUCIOTHI U
n06aBbTe HECKOJIBKO KPYIHHOK Kapbonara Harpud. K oTBepcTHIO TIpOoOUpKU

MOJHECHTE TOPAILYIO JIYYNHKY. JIyIuHKa racHer.
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XHMH3M nponecca:

0, P o,

7 v
— ONa + COs5 + H,O

L
2CH; — C—~0OH+ Na,CQ; ~—> 2CH; -

2.3. Obpaszosasue H FEAPOJIH3 AMETATA 3Kejle3a

B npoOupky moMecTHTe HECKONhKO KPHUCTAUIMKOB anerara HaTpus, 3
KaIlid BOMBI H 2 KaIluiy pactBopa xnopuna kenesa (II1). PactBop okpacurcs B
KEJITOBATO-KPACHBIH 1(BET, B pe3yiibTaTe 00pa3oBaHUs JKENE3HOH CONMH VK-
CyYCHOMH kucnoTel. PactBop Harpelite mo kunenms. ToTgac e BRINAMAIOT XII0-
b4 OCHOBHBIX COJIEH KpacHO-O0yporo mgera.

XHMH3M npouecca:

3CH;COONa + FeCl, > (CH;—~COO);Fe + 3NaCl
(CH,COO);Fe + HOH > (CH;— COO),Fe(OH) + CH;COOH
(CH,COO);Fe + 2HOH > (CH;— COO)Fe(OH), + 2CH,COOH
(CH;COO)sFe + 3HOH > Fe(OH); + 3CH,COOH

YKCYyCHasg KHCIIOTA, KaK U OONBIIMHCTBO KapOOHOBEIX KHCIOT, — cliabas
kucnora. IHooroMy e€ conu JerKo rUApoam3yroTcs ¢ 00pa3oBaHWeM OCHOB-
HBIX COJIEH M TIPOJYKTOB ITOJHOTO I'HAPOIN3a.

2.4. lloywenne >THIANETATA

B cyXyro npoOupKy NOMecTHTe HEMHOIO IOPOMIKa 00E3BOXKEHHOID alle-
Tara HATpUA (BBICOTA CJOA NO/KHA ObITH 1-1,5 MM) ¥ 3 KaruiM 3THIOBOIC

crvpra. HobGaBere 2 Kaly KOHLEHTPHPOBAHHOM CEPHOM KHCIOTHEL U OCTO-

POXKHO Harpeire Hal IulaMeHem ropenku. llosBurcs XapaxkTepHbld 3amax
STHNALETATA.

XHMH3M pouecca:

9, O
Z 4
CHj—C—ONH"{'HQSO‘;_—“‘} CHg—C-OH+NﬂHSO4
@, O
Z 7
CH; - C—-0OH+ C,HsOHZz=—=. CH; - C - 0C,H; + H,O
ITHIIALECTAT

BaxueHmmi crnocod IMOJydeHHA CIIOKHBIX 3(UPOB — B3aHMONEHCTRHE
KapOOHOBBIX KHCJIOT €O cnupTamMu (peakmus stepudukammu). B kadecTse
KaTa/IH3aTOPOB OOBIYHO NPUMEHSIOT KOHLIEHTPHUPOBAHHYIO CEPHYIO KUCIOTY.
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2.5. Ilpucoeanuenne 6pomMa K 0JICHHOBOH KHCJIOTE

B mpobupky nomecture 3—4 karum OpomHOM BONBI, OQHY KaIUIlO OJIEH-
HOBOM KHMCIIOTHI, SJHEPrAYHO B3OanTaiiTe. bpoMHas Boaa ob6eciBEYHBAETCS.

XHMH3M nporecca:

CH; — (CH,)7 — CH=CH — (CH,); - COOH + Br, >

> (CH;— (CH3)7— (ITH- C|7H*— (CH;)7 - COOH
Br  Br

KonTpoabubie BOXPOCHI

]. Kakas rpyriia Ha3seIBaeTCs: KapOOKCHIBHOM?

2. HeM ompenensaeTcs OCHOBHOCTh KapOOHOBBIX KUCHOT?

3. Kakue Tumel peakuuil xapakrepssl i1 kapOoHoBbix Kucnot? [Tpuse-
IATE TPUMEDEL. \

4. Hammnoiure CTPYKTYpHBIE (DOPMYINBI W30MEPHBIX KHCIOT COCTaBa
C5H304 H HA30BHUTEC HX.

5. Hamummre CTpYKTYpHBIC QOpMYJIbl CHEOYIOIOUX COEIMHEHMI:
a) 2,2 — nUMETUIIIpONIaHoRas KuciaoTa; 0) 2,4 — JUMeTHNIIEHTaHOBas KUCIIO-
Ta4; B) 2 — METHJI — 2 — MPONEHOBAA KUCJIOTA.
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